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Letter of transmittal
T o the Sponsors—
Carnegie C orporation of New York, and the
A m erican In stitu te of Certified Public A ccountants—
and to the certified public accountants of today and the future:
T h e assignm ent given this Com m ission in 1963— to study the
Com m on Body of Knowledge for CPAs— has been com pleted and the
accom panying rep o rt is presented to you.
T h e Institute, in o rder to assure a broad approach to the study, d id
not lim it m em bership on the Com m ission to CPAs b u t included m en
of stature in relevant fields. Of the twelve m em bers on the Com 
mission, one is an attorney, one a banker, one a stock exchange official,
two are deans of colleges, two professors of accounting, and five practic
ing CPAs. Specifically, they are:
E l m e r G. B e a m e r , CPA
Partner, Haskins & Sells
Cleveland, Ohio
C ourtney B rown

Dean, Graduate School
of Business
Columbia University
New York, New York
R ic h a r d S . C l a i r e , CPA
Partner, Arthur Andersen & Co.
Chicago, Illinois
S id n e y D a v i d s o n , C PA
Arthur Young Professor
of Accounting
Graduate School of Business
University of Chicago
Chicago, Illinois

* M il t o n D r a k e

Senior Vice President,
The Detroit Bank & Trust
Company
Detroit, Michigan
H e n r y P . H o f f s t o t , J r .,

Attorney
Partner, Reed, Smith, Shaw
& McClay
Pittsburgh, Pennsylvania
C h a r l e s E . J o h n so n , C P A

Dean, College of Liberal Arts
University of Oregon
Eugene, Oregon
R o b e r t K. M a u t z , CPA
Professor of Accountancy
University of Illinois
Urbana, Illinois

* Mr. Drake died early in 1966. Because of his keen insight into the problems
of the profession and its members and his dedicated interest in the work of the
Commission, he made many valuable contributions. He attended every meeting
of the Commission except the final one.

L e o n a r d P r ic e ,

CPA

Partner, Klein, Hinds & Finke
New York, New York
M a r v in L. S t o n e , CPA
Partner, Stone, Gray and Company
Denver, Colorado

R obert M . T rueblo od,

CPA

Partner, Touche, Ross,
Bailey & Smart
Chicago, Illinois
P h il l i p W e st

Vice President, New York Stock
Exchange
New York, New York

Edw ard S. Lynn, CPA, form erly D irector of E ducation of the In sti
tu te and now Professor of A ccounting at T h e U niversity of Arizona,
served ably as o u r secretary.
I know I speak for all m em bers of the Com m ission w hen I express
o u r gratitude for the challenge and stim ulation of this sometimes
difficult assignm ent, and for the m em ory of m eetings filled w ith
exciting interchanges of ideas and opinions, and good-natured repartee.
T h e wisdom of the suggestion of Dr. Jo h n W . G ardner, now a
m em ber of President Jo h n so n ’s C abinet b u t then President of Carnegie
C orporation— th at we engage a non-CPA to direct the study— is, we
think, borne ou t by the objectivity of the report. (A gratifying fringe
benefit from th at suggestion, you will find as you read the report, is
the considerable n u m b er of com plim entary statem ents ab out our pro
fession by the director, which w ould certainly have been unbecom ing
from a fellow CPA.)
T h e director we were fortunate in finding was R obert H . Roy,
Dean of T h e Johns H opkins U niversity School of E ngineering Science,
an d au th o r of The Administrative Process, The Management of Print
ing Production, and num erous technical articles and studies. H e
brought to this work a highly analytical m ind, a creative insight into
the future, and a vivid, exacting, and erudite expressiveness.
D ean Roy’s Associate D irector, who served w ith skillful com petence
and dedication, was Jam es H. M acNeill, C hairm an of the D epartm ent
of A ccounting of the School of Business A dm inistration of Fordham
U niversity, and a CPA.
W e hope Dr. G ardner will read this rep o rt th at he helped to father,
in the light of his two inspiring books, Excellence, and Self-Renewal,
which deal w ith quality of effort and dedication to co n tinuing selfim provem ent req u ired of the responsible person in today’s world. And
we hope all CPAs and those aspiring to become CPAs will read those
books, in relation to this report, in relation to th eir fu tu re as in d i
viduals, and in relation to the future of the profession.
T h e Comm ission is indebted and grateful to the m any who care
fully and prom ptly answered the “card-deck survey,” the firms and

individuals who com pleted the Q uestionnaire on Public Accounting,
and those who participated in interviews and discussion groups.
T h e w riting of the rep o rt th at follows, Horizons for a Profession—

The Common Body of Knowledge for Certified Public Accountants,
was done entirely by Directors Roy and M acNeill. It represents their
research, th eir conclusions, th eir presentation. T h e m em bers of the
Commission, individually, in small groups, and corporately, held m any
m eetings w ith the Directors d u rin g the three years, b u t the m em bers’
roles were those of advisors (even though some of us frequently tried
to become persuaders). T herefore, while the rep o rt in a general way
speaks for the Comm ission as a whole, it does n o t in some instances
represent the views of every individual m em ber.
T h e prospectus given the Comm ission by the In stitu te suggested
th at the rep o rt identify the com m on body of knowledge that would
enable the beginning CPA (1) to serve his clients com petently and
(2) to grow w ith the profession. Suggestion (1) had a kin d of balancesheet aspect to it— a still picture as of a given tim e in a CPA ’s career
of w hat he should know— a picture that w ould be representative only
of the m om ent it was w ritten. T h e longer the D irectors and Com 
mission labored over this focus of the study, the m ore it became
evident th at it w ould be futile to attem p t to com pile a specific inventory
as of a specific poin t in tim e.
M illions of dollars currently are being spent on research looking
towards the decades ahead. In particular, sparked by the com puter’s
alm ost lim itless faculties, the inform ation professions face an unusually
dynam ic future. T hus, the Directors, and the Commission, to serve
those who will be guided by this report, decided to concern themselves
prim arily w ith the understanding and knowledge conducive to both
quantitative and qualitative growth. T herefore, this rep o rt does not
set forth an item ized com m on body of knowledge as of a poin t in tim e.
H ad such a rep o rt been presented ten years ago, how obsolete it w ould
be today! R ather, we hopefully project guidelines in to the challenging
future.
W ith the spotlight of u nlim ited change shining on them , and the
dark shadow of early obsolescence hovering over them , the Directors
developed a com m on body of knowledge for CPAs that is broad in
scope, yet definitive in that it describes and exemplifies the kinds of
knowledge that will be req u ired of us. T h is rep o rt looks creatively
and imaginatively, yet realistically, into the kinds of financial inform a
tion and analytical tools for in terp retatio n th at will serve the business
w orld of the future, and delineates the knowledge and characteristics
of the CPA who will function effectively in th at clim ate.
W e hope that m any who study this rep o rt seriously will find them 
selves in agreem ent w ith its m ajor conclusions. W e recognize, how 
ever, th at it is the kin d of rep o rt th at will likely engender strong

reactions am ong those who are vitally concerned about the fu tu re of
accounting. W hether you agree or disagree w ith some p art or parts
of it, however, if you are stim ulated to th in k about the problem in
depth as we have, and to exchange your views w ith others, then the
effort req u ired to produce this rep o rt has been w orth while.
It now becomes the responsibility of those upon whom the future
of our profession depends— the universities, the firms, the individual
CPAs, and the many fine professional organizations of accountants— to
translate this study into positive action.
Sincerely,
s/ E l m e r G. B e a m e r ,

Chairman
April, 1966

Foreword
U ntil shortly before this study began, on Ju ly 1, 1963, the authors had
never m et and, from their points of view, one of the most pleasant
aspects of the study has been the developm ent of a friendship which
we hope has co n trib u ted to our effort. Analogously, and no less im 
portantly, we have had the added good fortune to enjoy continued
and strong support from the A m erican In stitu te of Certified Public
Accountants and from the Carnegie C orporation of New York, and
we are grateful to both of these sponsoring organizations.
T h e Comm ission to which we have frequently rep o rted has u n stin t
ingly given us th eir advice and counsel and, not infrequently, th eir
vigorous criticism . W e cannot place too high a value upon the con
tributions of all m em bers of the Commission, nor can we adequately
express appreciation for warm associations as well as sound guidance.
T h e study began w ith a series of exploratory interviews w ith
m em bers of the staff at A IC PA headquarters an d w ith practicing CPAs
in the New York area. T h ro u g h o u t the cour se of th e study there were
m any such interviews, too m any to detail here. Special thanks, how
ever, m ust be expressed to some whose contributions should no t go
unm entioned.
W e are particularly indebted to those who arranged m eetings for us
in various parts of the country. Professor Oswald N ielson of Stanford
University arranged the first of these on the day following the
A m erican A ccounting Association m eeting in August 1963 and A rth u r
Sargent, Executive D irector of the C alifornia Society of CPAs, a r
ranged a sim ilar m eeting on the following day in San Francisco. O ther
m eetings of this kin d were held through the good offices of: Miss
Jean n ette Cochrane, Executive D irector of the Illinois Society, Mrs.
R etha Duggan, Executive Secretary of the O klahom a Society, P ro 
fessor Samuel F rum er of In d ian a University, Professor G lenn W elsch
of the U niversity of Texas, Professor W ilton T . A nderson of O klahom a
State University, B rendan J. M eagher of Price, W aterhouse 8c Co. in
Rochester, H arris M itchell, T hom as C. Wagstaff, and Joseph W h it

m ire, respectively serving as Executive Secretaries of the state societies
of Virginia, N orth C arolina and South Carolina. W e are also grateful
for the opportunity to m eet with m em bers of the faculties at the U ni
versity of Chicago, Cornell University, U niversity of Illinois, Loyola
U niversity of Chicago, N orthw estern University, O klahom a State U n i
versity and T h e U niversity of Texas. T hese m eetings were augm ented
by individual and m ixed group interviews w ith accounting faculty from
m any institutions, m eetings which were m ade possible through the
good offices of the Am erican A ccounting Association.
W e have also had welcome opportunities to a tten d and participate
in m eetings, n o t only of AAA, b u t also of A ICPA , of the Am erican
Association of Collegiate Schools of Business, of the C alifornia Society,
of the Baltim ore chapter of the Financial Executives Institute, and
of the U niversity of M aryland C hapter of Beta A lpha Psi, who honored
a non-accounting engineer w ith m em bership.
A t least a few individual contacts m ust be m entioned. Professor
Franklin Pierson, author of The Education of American Businessmen,
received us in his hom e and wisely advised that we focus o u r attention
upon leaders in the field, a precept th at we were only too glad to
follow. W e will not soon forget the privilege of an extended conversa
tion w ith Professor Em eritus W illiam A. Paton of the U niversity of
M ichigan, w ithout whose counsel any study of this k ind w ould be
incom plete. B ouldin S. M othershead of H arlingen, Texas, n o t only
engaged in an extended interview by telephone b u t thereafter elicited
the w ritten opinions of a n u m b er of his professional neighbors in our
behalf. W illiam Blackie, President, C aterpillar T ra cto r Co., also
engaged in a telephone interview which he followed by subm ission of
a letter of com m ent and publications germ ane to the study. W e are
com parably grateful to num erous other individuals who cooperated so
willingly and co n trib u ted so m uch to o u r interview ing efforts.
Assistance of another kind was generously provided by the New York
offices of Lybrand, Ross Brothers & M ontgom ery, and Price W aterhouse
8c Co., who, in the persons of Frank T a n k i and Ernest Rem ig, rendered
technical services in the analysis of data. T h e hospitality of other
accounting firms is also appreciated.
In W ashington, Lym an Bryan, D irector of the W ashington office of
A ICPA, was a frequent source of support, in arranging m eetings and
interviews, and in providing needed inform ation from various gov
ern m en t sources.
In the preparation of m ailing lists for distrib u tio n of the question
naire and card deck, and in supplying valuable inform ation on pro
fessional developm ent program s, the officers of the m any state societies
of CPAs deserve special thanks. O th er organizations also helped to
m ake these parts of the study successful. So also did those many
individuals who labored through the labyrinth of the questionnaire

and endured the frustrations of the card deck, suffering thereby in our
behalf. For these thousands of individual contributions we are thank
ful.
In the design of the card deck experim ent we had the sagacious
counsel of Dr. Alphonse Chapanis, Professor of Psychology, T h e Johns
H opkins University, and, for advice in the area of the behavioral
sciences, Dr. H arold J. Leavitt, then a m em ber of the faculty of the
G raduate School of Industrial M anagem ent, Carnegie In stitute of
Technology and now at Stanford University, gave valuable source
inform ation.
W ritten com m entary of value was provided to us by a Com m ittee
of the College of M easurem ent of T h e In stitu te of M anagem ent
Sciences, under chairm anship of Professor Peter Firm in, of T u la n e
University. W e are grateful to Professor F irm in and his colleagues for
their efforts in our behalf. O th er docum entary submissions came from
sources too num erous to detail here, from young CPAs, from teachers,
practitioners, consultants, and from executives in business, governm ent,
m ilitary, and academic organizations.
O u r hosts— invariable hospitality has m ade this just the right word—
th roughout the m onths and years of this study have been the staff at
A ICPA headquarters in New York. From them we have not only
received encouragem ent and guidance b u t com petent and w illing
secretarial, technical, and clerical services which always have enhanced
our work. W ere we to nam e each headquarters cohort, the list would
be long and there w ould be danger of inadvertent omission, so we
m ust be content to m ention three long-suffering m em bers of the distaff
side: Mrs. G ertrude Darby, Mrs. Carol Erickson, and Mrs. Sharon
Quense, all of whom did so m uch so well in our behalf.
A lthough these acknowledgm ents have been extensive, they are
necessarily incom plete. W e can only express regret for these sins of
omission and add our thanks to all who co n trib u ted to the study.
Last and most im portant, we are grateful for having been given the
op p o rtu n ity to carry out the study, most of all because, through this
work, we became a team in the very best sense of the word.
J am es

H. M a c N e il l
H. R o y

R obert

New York
A pril, 1966
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C H A PT E R ONE

Introduction and
summary
This study has been carried out for the purpose of delineating the
common body of knowledge to be possessed by those about to begin
their professional careers as certified public accountants. This objective,
which was clearly set forth in the Prospectus of the study, poses two
dilemmas, each of which became increasingly apparent during the
course of the investigation:
1.
T h e first of these dilemmas is easy to state. T he most important
and significant aspects of a CPA’s services to his clients and to the
public cannot be defined as knowledge, nor even as experience, but
must be described by more elusive terms: wisdom, perception, imagina
tion, circumspection, judgment, integrity.
When to speak out, when to be silent, how to say or write that which
is necessary but awkward, courage to face up to the need for doing so,
talent to be firm yet diplomatic, imagination to see beneath and beyond
the surface, perceptivity not only for what has happened but also for
what may happen, constancy in ethical behavior, sagacity to avoid
errors of omission as well as those of commission: these and other
attributes like them are qualities, not definable as knowledge but in
herent in individuals. Without them a CPA can be nothing more than
a technician, regardless of the scope of his knowledge; possessing these
attributes plus requisite knowledge, he is a professional.
We have endeavored to cope with this first, difficult dilemma by
these assumptions: (a) the CPA must be a professional; (b) public ac
counting presents opportunities and challenges worthy of the best
minds; and (c) those entering the profession must possess the qualities
delineated above. Thus, we have taken our stand on the side of the
angels— but we have done so through acquired convictions.
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2.
T h e second dilem m a is related to, indeed derives from, the first
b u t the relationship is m ore subtle than apparent.
From various sources we have come to understand that the comm on
body of knowledge we have defined may have some influence upon the
various kinds of training provided for those who w ould become to
m orrow ’s CPAs. Com m ents about this frequently have been coupled
w ith expressed hopes for prescriptive guidance. Precisely what, in the
m anner of syllabi, should the beginning CPA know about m athem atics,
statistics, probability, economics, finance, law, about accounting itself?
T h e reader who looks for syllabi in the pages which follow will not
find them — and for very good reasons. Like others who have carried
ou t studies of this kind, we do hope to stim ulate progress. B ut we
m ost assuredly do not wish to place up p er bounds upon the possession
or pu rsu it of knowledge by beginning CPAs, and prescriptive syllabi
w ould be likely to do just that, to perm it topical com pliance at the
possible cost of intellectual sterility. T o o often floors become ceilings,
too often learning lacks the depth we seek to portray here.
Because of this, we have sought w ith invariable emphasis— perhaps
even m onotonously— to value conceptual understanding over pro
cedural skill. It w ould be easy to req u ire the beginning CPA to know
how to calculate a standard deviation, b u t it is m uch m ore im portant
for him to understand the m eaning of the concept. It w ould be easy
to req u ire the beginning CPA to be com petent in the techniques of
accounting for depreciation, b u t it is m uch m ore im portant to specify
th at he understand this com plex subject. A bility to apply techniques
is easy to specify and as easy to test; conceptual understanding is m uch
m ore elusive, both to im part and to ascertain.
T hese are the foundations upon which this study rests, the ways in
which we have sought to resolve the dilem m as propounded by our
stated objectives: (1) by assuming, on the part of those seeking to be
come CPAs, in h eren t qualities w orthy of the accolade professional,
and (2) by consistent emphasis upon conceptual understanding in pref
erence to procedural skill. All that follows should be in terp reted in the
context of these assumptions.

Background
Objectives of the study
W e have defined the beginning CPA “. . . as one w ho is at th at m om ent
in his career when he is first prepared and authorized to offer his
services as a certified public accountant.” T h is definition requires that
the subjects of our study shall not only have passed all parts of the U n i
form CPA E xam ination b u t also m ust have m et w hatever the practice
or other requirem ents may be in th eir respective states of residence.
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W e have fu rth e r specified th at the com m on body of knowledge set
forth herein be applicable to all who are qualified in the m anner just
defined, w hether they en ter public practice or accept other em ploy
m ent. However, had we decided to exclude from consideration those
employed in other than public practice, o u r findings w ould n o t have
been altered.
P reparation for practice as a CPA has been characterized by rigor
for m any years; nevertheless this traditional rigor m ust be increased still
fu rth er if CPAs are to provide the services to society which are likely
to be expected of them . T h e advent of the com puter, the developm ent
of sophisticated m athem atical and statistical tools now applicable to
problem s in the w orld of affairs, and the prom ise of research in
behavioral science m ake increased rigor m andatory if CPAs are to
m aintain a place in the sun.
W e found, as an im portant p art of this conclusion, th at research in
accounting m ust also increase, and by a very substantial am ount. In
this subjective a ttrib u te of a profession, accounting does n o t com pare
favorably with other fields. Analogously, while CPAs in impressive
num bers are ardent in the p u rsu it of self-development, th eir endeavors
seem essentially to be focused in how-to-do-it directions. It appears
that tom orrow ’s CPAs, and the younger segm ent of the profession today
as well, will req u ire program s of greater breadth and sophistication.
In these adm ittedly hard-to-define ways, im provem ent in the pro
fessional status of CPAs is needed. But, as we can repeat w ith con
viction, the challenges, needs and opportunities of the field are w orthy
of the best m inds. Evaluation of the success or failure of this report
may well depend upon the extent to which we can m ake clear this
attraction to individuals of high quality.

Professional preparation
In its evolution, each profession begins by providing, through selftaught practitioners, a service needed by society. Each then introduces
apprenticeship procedures, by which accum ulated experience is trans
m itted to novitiates. W ith sufficient accretion of knowledge, profes
sional schools are established, b u t always the early history of these
shows the same flavor of experience; the schools attem p t to sim ulate
the real w orld and th eir teachers im part th eir own experiences to their
pupils.
Once established, the schools themselves evolve. Collective, rep eti
tive experiences increasingly yield inductive knowledge, generaliza
tions extracted from m ultiplicities of cases and, once extracted, ap
plicable to cases yet to come. Research begins, from which there flows a
yet higher order of knowledge through deduction, yielding laws, p rinci
ples, postulates, theories, all applicable to the spectrum of the profes
sional phenom ena to which they apply.
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T h is progression of experience, induction and deduction is accom
panied by continual increases in the total body of applicable know l
edge. T h e professional schools respond to these grow ing accretions
of relevant knowledge seriatim : by adding to the burdens of their
students, by w innow ing out subjects deem ed less essential, by increas
ing the rigor of subjects retained and, ultim ately, by insisting upon
graduate training as a req u irem en t for admission to the profession.
M edicine, theology and law, defined as the “traditional learned pro
fessions,” already req u ire post-baccalaureate training, supplem ented in
the case of m edicine by post-doctoral exposure as well. T h e re are
indications th at engineering also is on the threshold of a graduate
requirem ent.
T hese evolutionary processes are by no means painless. A ttem pts to
sim ulate the w orld of affairs in academic institutions alm ost always
lack the essential ingredient of reality: the teaching of experience in
the classroom is relatively very inefficient, classroom presentation is
likely to be descriptive and the experiences taught never to be d u p li
cated by the students in fu tu re professional practice. On this account,
and for the converse reason that inductive and deductive knowledge
are m uch m ore teachable and subsequently m uch m ore useful, sub
jects dependent upon experience are the first to be winnow ed out in
the m anner described.
Actions taken to dim inish the experience com ponent of professional
training always raise a hue and cry. Teachers of experience usually
are senior faculty, who quite naturally resist discounts from the value
of their instruction and the threat of intellectual obsolescence as well.
By the same token, each profession, epitom ized by its leaders, elder
statesmen, practitioners and professional societies, is m ore likely to
esteem experience than new knowledge not possessed, not understood
and not foreseen by the elders to be applicable. And, m ore subtly,
to change the program they had seems to derogate its quality.
R estraints such as these im pede b u t never halt the evolution of
each learned profession. Medical training depends less upon the
clinic than it once did, and engineering art has given way to engineer
ing science to a rem arkable degree. Accounting, we believe, is on the
threshold of changes of this kind.
O u r reasons for this belief may be stated categorically:
1. T h e developm ent of new m ethods in m athem atics, statistics, and
probability and the applicability of these new m ethods to problem s in
the m anagem ent of form al organizations makes added m athem atical
capability m andatory for tom orrow ’s CPAs.
2. T h e advent of the com puter has given additional new dim ensions
to accounting by providing capabilities for processing data accurately
and variously at extrem ely high speeds, by req u irin g significant changes
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in au diting and by m aking possible solutions to problem s h ith erto
beyond com putational reach.
3. Corollary to these developm ents, it is probable th at instruc
tion in accounting itself increasingly will be augm ented by representa
tion of accounting procedures in the symbolic notation of m athem atics.
4. Instructional presentation related to these changes will be at in 
ductive and deductive levels, w ith the teaching of experience fu rth er
subordinated. Experience will rem ain as im p o rtan t as ever to the
CPA b u t th at experience increasingly will be reserved for professional
practice in the w orld of affairs.
W e conclude, therefore, that tom orrow ’s beginning CPA m ust have
m athem atical facility beyond th at possessed by his professional fore
bears; he m ust also be given fundam ental knowledge and skill to
understand and use com puters an d to keep pace w ith their fu rth e r
developm ent in the years to come. W e fu rth er believe that these
requirem ents, w hen added to the qualitative factors previously postu
lated, indicate that preparation for public accounting should come
to include graduate study. These conclusions are fundam ental to
this report.
R esearch
If this transition in the graduate direction is to come about, it will no
doubt be predom inantly at the m aster’s level but, alm ost as a m atter
of necessity, there m ust also be an increase in accounting research,
accom panied by significant increases in the n u m b er of students pro
gressing to the doctorate.
Research in accounting already has m ade large strides in both scope
and quality, b u t most of that reported derives from faculty plus a few
investigators who are in professional practice. T h e re does not exist in
accounting—at least not in sufficient degree— that conjunction of fac
ulty and graduate students in academic environm ents characterized by
com m on devotion to the goals of research. T h e re are doctoral candi
dates in accounting departm ents, to be sure, and they do engage in re 
search in com pany w ith faculty and they also w rite dissertations, b u t
th eir num bers rem ain small and nearly static, and th eir support gen
erally comes from participation in teaching, not from sponsored re 
search in the m anner of m edicine or engineering. T h e re are some
fellowships provided by generous donors b u t the typical p attern is that
of a too-small n u m b er of doctoral candidates, dependent upon teach
ing to support th eir own research.
W e have been bold enough to suggest that desirable enlargem ent of
research activity in accounting m ight come about, n o t by d im in 
ishing or altering c u rren t relationships b u t by augm enting them w ith
sponsored research, w herein candidates and their faculty advisers may
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receive appropriate support for engagem ent in research projects paid
for by the sponsors.
Such engagem ents often oblige investigators to study specified prob
lems and in this sense sponsored research is m ore restrictive than u n 
supported investigations can be. B ut there is always freedom to choose
on e’s field of inquiry and always latitu d e to move w ithin the field
chosen, so the restrictions need not become ties that bind.
M ore im portantly, sponsored research devoted to action problem s in
the real w orld can b ring to accounting the essential quality of reality
not capable of sim ulation in academic institutions, can augm ent the
present m eager efforts in clinical research in accounting, thereby yield
ing additional inductive knowledge, and, moreover, can often yield
returns to sponsors sufficiently large to m ore than cover research costs.
It will not be easy to b ring about such research arrangem ents in ac
counting, no t only because procedures are not established b u t also
because accounting data are often of a confidential n atu re and may
therefore be especially sensitive to the inquisitive, critical processes of
research. T h e re are, however, various ways to prevent im proper dis
closure w ithout sacrifice of research values, and program s of sponsored
research should be just as satisfactory, just as feasible and just as pro
ductive as they have proved to be in operations research. W e recom 
m end th at strong efforts be m ade in this direction.

Professional development
W hile CPAs in large num bers engage in form al program s of profes
sional developm ent, we believe augm entation of these courses to be
desirable. Most needed— and currently un d er rap id developm ent—
are program s for instruction in com puter techniques, directed toward
giving CPA practitioners understanding of com puter capabilities and
facility to deal w ith these machines. Such program s will req u ire ac
cess to m achines by the students and instructors who understand not
only com puters b u t accounting problem s related to them .
A t a m ore theoretical level, we also strongly recom m end professional
developm ent program s directed tow ard u p d ating CPAs in m athem atics,
statistics, and probability. Since participants will vary m arkedly in
th eir levels of achievem ent, program s at different levels of sophistica
tion should be designed and, again, presented by instructors who
u nderstand both the m athem atical disciplines and the problem s en
countered by CPAs.
Both of these recom m endations impose another req u irem en t quite
different from the several-day courses which have been customary.
N either proficiency w ith com puters nor understanding of m athem atics
can be acquired by brief exposure. C ontinuity of effort, in the m anner
of regular ad u lt education classes, will be necessary, a requirem ent
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which suggests th at academic institutions may play an im portant role
in m eeting this professional developm ent need.

Perspectives
Formal organizations
T h e environm ent of public accounting is the w orld of form al organi
zations, a term we have used consistently in preference to “business”
or “industry.” W hile it is true th at the work of CPAs is predom inantly
for business, CPAs also serve other kinds of organizations: eleemosy
nary, financial, governm ental, m ilitary. W e have chosen the term
“form al organization” to encompass all kinds of clients— and the CPAs’
own firms as well.
CPAs m ust, therefore, understand the com m on characteristics of
form al organizations and, m ore pertinently, the changes th at have
taken place over tim e. Phenom enal grow th in size w ithin the recent
past is the most evident such change, along w ith extension of ow ner
ship to a larger fraction of the population.
Com parably, form al organizations have also grown m ore complex.
Executives are m ore circum scribed than they once were, by regulations
of governm ent, by the presence or threatened presence of a union, by
necessity for persuading to accom plish w hat once could be ordered, by
the proliferation of staff experts sometimes w ith divided loyalities,
by the m ore critical character of decisions.
Form al organizations also have changed in their basic structures and
these changes have brought about new interfaces for conflict, betw een
geographical, project or functional authority, as one exam ple. Mergers,
now often betw een q u ite disparate kinds of organizations, also have
become com m onplace, bringing new problem s of unity and integration
on the one hand versus appropriate local autonom y on the other. T h e
difficulties faced by CPAs in au d itin g these com plex m ulti-entities
have been com pounded in the past and will be fu rth e r com pounded
if these trends continue.
Investm ent decisions of m anagem ent, for which accounting inform a
tion is essential, also have become substantially m ore critical. T h e
m agnitude of capital required for investm ent in new technology is
far greater than ever before, while at the same tim e the useful life
expectancies of such investm ents become shorter. CPAs often advise
th eir clients in such m atters and it is incum bent upon them to u n d e r
stand the im plications of their advice.
T h is same com m ent is p e rtin en t to another aspect of organization
change, directly applicable to accounting practice. CPAs are serving
th eir clients in an increasing variety of ways. Indeed, m anagem ent
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services are the most rapidly growing com ponents of CPA practice.
T h e consequences of this fact are as im p o rtan t as the fact itself.
T o provide services of scope and variety requires knowledge of the
same scope and variety. T h e developm ent of specialists w ithin the
profession is one result of these m ore varied services, a result which in
tu rn requires that tom orrow ’s beginning CPA possess the requisite
fundamental knowledge upon which special expertise may be built.
Q u a n tita tiv e m ethods
Since the end of W orld W ar II, qu an titativ e techniques, nearly all of
them m athem atical a n d /o r statistical, have been conceived and applied
to problem s of decision-m aking in form al organizations. P art of the
accounting environm ent, these powerful techniques are being used
successfully.
Accounting, as the oldest and best established of the q uantitative
techniques to aid in m anagerial decisions, is in a singularly strong
position w ith respect to these new m ethods, provided there is requisite
knowledge, creativity and im agination to use them . CPAs have access
to sometimes sensitive data, often denied to others or m ade difficult
to retrieve; they enjoy continuity in client relationships; they bear
reputations for independence and integrity. T hese are privileges not
often enjoyed by others and may be p u t to good use, provided that
understanding of these q uantitative m ethods is a p art of the CPA's
intellectual arm am ent.
D iscerning accountants always have been aware of the uncertainties
em bodied in accounting inform ation: the probable collectibility of re
ceivables, an expected decline in inventory, the estim ate of the useful
life of a depreciable asset. B ut in financial statem ents, n et incom e and
owners’ equity are stated in deterministic ways, as though these were
the answers. T h u s accounting, while in tru th a probabilistic process,
historically and to the present day is characterized by an appearance of
determ inism . W e regard it as significant that all of the recent q u a n ti
tative m ethods for decision-m aking are form ally probabilistic, while
the earlier techniques, accounting and work m easurem ent, yield results
which are presented in determ inistic ways.
W hile we see few prospects for changes of this kind in published
accounting statements, there are some signs that managers, taking ad
vantage of com puter capabilities, are asking for and receiving data
showing possible alternatives from which they may consider th at which
is m ost likely to happen, along w ith the risks associated w ith less likely
b u t still possible events. Such accounting innovations lead to our
recom m endations concerning m athem atics, statistics, and probability.
C om puters
It is also obvious that a fu rth e r factor of m ajor significance is that use
of com puters is growing in form al organizations of every kin d and
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size. Since the financial statem ents of these organizations are audited
by CPAs, it is equally easy to conclude that CPAs cannot escape from
direct contacts w ith com puters. T h ey m ust, therefore, understand
them .

Evidence and opinion
Four approaches to gathering of inform ation for this study were em 
ployed:
1. T o a large sample of public accounting firms, a questionnaire
was circulated requesting present and past inform ation about services
perform ed, staff characteristics and staff training practices.
2. Of a sample of collegiate schools of business, present and past
college catalogues were reviewed and analyzed.
3. Decks of “subject cards” were m ailed to a large select group of
knowledgeable persons. Using this vehicle, they were asked to rank
each subject in order of its im portance to the beginning CPA.
4. Several m eans were em ployed to obtain m ore detailed opinions
of knowledgeable persons, including individual interviews, in person
and by telephone, group discussions, visits to colleges and public ac
counting firms, and elicitation of letters from “young CPAs” and others.

Evidence
T h e statistics com piled from the mass of data collected through the
questionnaire on public accounting practice afford a detailed picture
of public practice today and in the past.
O ne predom inant tren d in public accounting practice that was
shown by the statistics obtained from the questionnaire is tow ard a
w ider range of services perform ed for clients. Also revealed were
changes in a u d itin g techniques and in the characteristics of the pro
fessional staff.
Overall, the percentage of fees derived from au d itin g services has
increased. U nqualified opinions on the fairness of financial statem ents
are being given m ore frequently, b u t there is less detailed checking
by the auditor, m ore use of statistical sam pling techniques. R ela
tively m ore tim e is being devoted to review ing the clien t’s system of
in ternal control.
A broad range of tax accounting services is perform ed by a large
m ajority of firms. R evenue from this source is less than th at from
aud itin g b u t is still substantial.
W rite-up services show some decline, b u t m anagem ent and other
services are increasing, both as a source of revenue and in the variety
of services perform ed. Overall, it can be said th at public accounting

The
questionnaire
on public
accounting
practice
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firms have been performing many kinds of management services and
are increasing their involvement in these areas.
Paralleling the changes in services performed are changes in the
characteristics of professional staff. T he educational level is moving
higher, with significant increase in the incidence of bachelor's degrees
and a lesser increase in graduate degrees. Larger portions of the staffs
of public accounting firms are CPAs. There is also evidence of up
grading in staff rank; that is, larger portions hold ranks higher than
senior.
More and more firms are participating in the staff training and pro
fessional development programs of the professional societies. Among
the firms offering internal programs, a wide variety of subjects are
covered, with taxation, auditing, and accounting principles dominant.
C o lle g e
ca ta lo gu e
study

A review and analysis of current and past college catalogues of a sam
ple of the membership of the American Association of Collegiate
Schools of Business was the vehicle by which we learned what changes
have taken place in formal education for accountants.
Since the “past” in our review pre-dates the publication of the Ford
and Carnegie reports, it is not surprising that we found a decline in
the number of required credit hours of accounting and, conversely, an
increase in the minimum number of credit hours of nonbusiness sub
jects.
T he computer is the outstanding newcomer in the curriculum and
is evident in data processing, systems, and other courses. Details vary,
but a number of the schools are teaching computer programming.
Another change observed is the introduction of more advanced topics
into the mathematics and statistics courses. Along with this is an in
crease in the number of hours required in these areas.
Our study found a trend toward graduate schools of business, but
not an abandonment of undergraduate programs; that is, more schools
are operating at both levels. An interesting observation made in the
course of our review of graduate school catalogues is the emphasis
upon the interdisciplinary flavor of some accounting and other busi
ness courses.
Opinion
Opinions about the common body of knowledge for beginning CPAs
were collected from a great many persons in three general ways: by
means of interviews, often with single persons, sometimes with small
groups; by means of meetings ranging in size from a half dozen to
more than a hundred; and by means of the “card deck” experiment.
Because the subject of this study is itself elusive, it was not surpris
ing to glean a diversity of views. We could easily cite opinions in
support of the findings which follow or, alternatively, cite those in
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reb u ttal, b u t we do n o t believe it to be w orthw hile for us to argue for
or against authority and have therefore stated that the recom m enda
tions are our own, shaped and influenced no do u b t by many, m any
opinions b u t in unknow n ways. T h e re has been a great deal of feed
back b u t we can identify neith er w hat has been filtered o u t n o r w hat
has helped control the proposals made.
C ollection of opinion in w hat could be described as an organized
m anner was achieved by means of the card deck experim ent referred
to above. Fifty-three cards, each bearing a relevant subject nam e, were
arrayed in fixed random order and m ailed to a list of 2,600 respondents,
whose names had been com piled by solicitation from a variety of in 
form ed sources.
Each of these persons was asked to rearrange the cards in w hat he
believed to be the best ran k order of im portance for the beginning
CPA, w ith the most im portant subject card at the top, the least im 
p o rtan t at the bottom , and others in the order deem ed best betw een
these extremes. By this means respondents were req u ired to m ake
forced choice decisions throughout, a procedure which proved frus
trating to many. T h e response to this experim ent was alm ost over
whelm ing; m ore than 1,800 usable replies were received, along w ith
m uch com m entary.
T h ro u g h o u t the experim ent, d u rin g both its form ative and analytical
phases, we emphasized that no attem p t w ould be m ade to use results
for the establishm ent of a cut-off threshold for the com m on body of
knowledge. But, in the m ain, the consensus of the card deck ex
p erim ent are consonant w ith the proposals of this report. W e have
derived emphasis and support for the recom m endations on com m uni
cation skills from the first-place ran k given by so m any to the subject
card “W ritten and O ral English.” Conversely, we have gone contrary
to consensus on subjects related to m athem atics. It should be noted
that accounting, aud itin g and taxes were accorded high ran k by a
large m ajority of respondents.
T h e com m on body of know ledge
T h e conclusions of this study, describing our recom m endations for
the com m on body of knowledge for beginning CPAs, are grouped in
m ajor categories as follows: Accounting, T h e H um anities, Economics
and Behavioral Science, Law, M athem atics, Statistics, Probability, and
T h e Functional Fields of Business.
A ccounting
A ccounting, by its nature, operates w ithin a broad socio-economic
environm ent and, consequently, the knowledge req u ired of the CPA
cannot be sharply com partm entalized. T h e description of the com 
m on body of knowledge is characterized by an interdisciplinary flavor,
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and it is difficult to discuss one area w ithout relating to other areas of
knowledge.
A lthough previously referred to, it is essential to reiterate here that
we place great emphasis upon conceptual knowledge; th at is, that
the beginning CPA not only know, b u t th at he understand.

Functions of
accounting

It is o u r opinion that the beginning CPA cannot perform his role
intelligently w ithout a thorough knowledge of the functions of ac
counting. H e m ust know who utilizes its products, the n atu re of the de
cisions to be m ade and, specifically, how accounting can facilitate this
process. In short, the CPA m ust understand accounting as an integral
part of the decision-m aking process.
O u r recom m endations concerning taxes are th at the beginning CPA
need n o t be a tax expert, b u t he should at least understand the n atu re
of the various taxes, upon whom they are imposed, the tax base, the
general range of rates, and any im portant characteristics or peculiari
ties. A nd, while this same broad conceptual approach is recom m ended
for all im portant taxes, its m ateriality and wide applicability prom pts
us to suggest that the beginning CPA have a m ore detailed knowledge
of the federal incom e tax.

Concepts of
accounting

W e do not believe that the beginning CPA should be an expert theo
rist, b u t we do feel he should possess a good knowledge of accounting
theory; viz., the various approaches to asset m easurem ent, the recog
nitio n of liabilities, and the concepts th at com prise periodic incom e
m easurem ent. H e should know w hat is m eant by the expression “gen
erally accepted accounting principles,” the principles themselves, their
applicability, th eir lim itations, and the conflicts involving them . F u r
therm ore, his knowledge of accounting theory should not be lim ited
to those principles and practices which are generally accepted.
Since com m unication is an intrinsic p a rt of the accounting process,
the CPA m ust know how to present data in such form as to be readily
understandable and of m axim um utility. H e m ust also be concerned
w ith the characteristics of inform ation systems th at tend to m inim ize
the tim e elapsing betw een initial in p u t and useful com m unication.
T h e beginning CPA m ust be fam iliar w ith the ways in which ac
counting inform ation is m ade reliable. T h e principle of objectivity
m ust be known, as well as its applications and lim itations. T h e CPA
should also understand how the em ploym ent of statistical inference
can im prove reliability through sam pling techniques. A nd, insep
arable from the au d it scope itself, the concept of internal control and
the m any ways it may be achieved should be an integral p art of his
knowledge.
T h e au d ito r m ust be qualified through his technical com petence,
his independence and his personal standards. T h e beginning CPA
m ust know the codes of professional ethics, n o t ju st as a collection
of rules b u t as a philosophy of professional behavior.
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A udit m ethodology is not a set of program s th at can be com m itted
to m em ory, b u t it is a body of ideas th at m ust be com prehended so
that the au d ito r can create his own au d it program as the need arises.
W e have stated th at the com m on body of knowledge m ust be concep
tual; before dealing w ith asset m easurem ent, one m ust understand
w hat constitutes an asset. B ut this is n o t enough for one who is to p er
form a professional service; he m ust also be fam iliar w ith the kinds of
assets he can expect to encounter, th eir characteristics and th eir p ro b 
lem areas. For exam ple, collectibility is a factor that is upperm ost in
the valuation of receivables, whereas alternative cost flow is a key factor
of inventory presentation. Both receivables and inventories share the
general characteristics of all assets, b u t each evokes problem s peculiar
to its own nature. Similarly, each of the m any classes of liabilities and
equity involves special considerations which m ust be understood by
the beginning certified public accountant.
T h e kinds of form al organization which CPAs encounter also possess
certain general characteristics which are u n iq u e to each class. T h e
concept of lim ited liability is essential to the corporate form . Since
the partnership is conceptually quite different from the corporation,
the CPA m ust be fam iliar w ith those features which distinguish p a rt
nerships from other forms of organization.
Above, brief reference was m ade to inventories and their costing
procedures. B ut in the case of m anufactured inventories, costing be
comes vastly m ore complex, em bracing the field of cost accounting.
T h e beginning CPA should have knowledge of the application of ac
counting concepts to production; he should be fam iliar w ith such
things as cost allocations, cost centers, b u rd en distrib u tio n and standard
costs. H is knowledge should em brace n o t only the procedures them 
selves, b u t also th eir basic concepts, rationale and lim itations.

Application
of accounting
concepts

As in any profession, accounting employs num erous m ethodologies to Methods and
carry out its functions. W hile there is no need to be a skilled book techniques
keeper, m achine operator or m athem atician, the beginning CPA m ust available to
understand the nature, uses and lim itations of the m ethods and tech the CPA
niques th at are available to him . T hese range from the basic debitcredit structure itself to com plex data processing eq u ip m en t and in 
clude the various q uantitative techniques.
O u r recom m endations for the com m on body of
knowledge w ith respect to com puters are as follows:

T he C o m pu ter

1. T h a t beginning CPAs be req u ired to have basic knowledge of
at least one com puter system
2. T h a t they have knowledge of at least one com puter language
(e.g., CO BO L)
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3. T hat they possess the ability to chart or diagram an information
system of modest complexity
4. T hat they have the ability to design an information system, pre
pare a program for it and carry their work through the stages of de
bugging and testing.
Also desirable is additional knowledge of such concepts as reliability
and redundancy, and of computer capabilities for simulation, real
time operation, and shared time use.
T he substance of these recommendations is that tomorrow's be
ginning CPA shall have computer capability and fluency to the extent
possible with but limited experience.
The Humanities
This part of the common body of knowledge for beginning CPAs con
cerns man himself, his history, the philosophies by which he lives, the
languages by which he communicates and the arts which give expres
sion to his passion for creativity. For most of these we can give no
more than a very general recommendation, for we cannot say that
knowledge of literature, art, music, or of a foreign language is req u ire d
of a CPA. We can, however, having so often emphasized the qualities
of true professionals, say that the humanities are the hallmarks of cul
tivated men and women, and we can express the strong hope that
beginning CPAs will of their own volition pursue culture as it is ex
emplified in these areas of learning. A CPA who can listen to music
with discernment as well as enjoyment, or one who reads for style
and cadence as well as content, or who appreciates the art of drama
or painting is likely not only to have a livelier intellect but also to be
a better practitioner.

Logic and
ethics

More specifically, CPAs do need to be concerned with two areas of
philosophy: logic and ethics. We do not intend to specify that requisite
knowledge of these must be the product of exposure to college courses
— although that would be desirable— but we do say that beginning
CPAs must have sufficient knowledge of logic to demonstrate capa
bility. Certainly, nearly everything done in future professional prac
tice will be bound by the tenets of logic, for which understanding
will be essential.
Ethics, while more elusive to impart and ascertain, is comparably
fundamental. If there were no ethical foundation to the profession,
there would in fact be no profession. Beginning CPAs, we believe,
should know these ethical precepts, not in the manner of dogma or
catechism but in full understanding of their significance to their own
futures, as well as to the future of their profession.

IN TR O D U C TIO N AND S U M M A R Y
In one area germane to the humanities we have been specific. What
ever a CPA may do in behalf of his clients, the end results must always
be communicated, usually in writing, sometimes orally. However com
municated, it is essential that there be clarity and specificity, unblem
ished by incoherence, disunity or ambiguity, untarnished by grammati
cal, syntactical or rhetorical errors. We have sought to recognize this
essential role of written and spoken English by declaring that those
who cannot perform above a minimum threshold should be denied ad
mission to the profession.
We further recommend that examiners at various levels of candi
dates’ progress eschew the familiar rationale that they are grading
accounting, or economics, or history, or psychology, and not English,
by making it their practice to judge English on every such occasion
and informing candidates when they are found deficient. For the
guidance of examiners we have proposed in our report three decision
rules which give consideration both to technical proficiency and to
writing skills.

Written and
spoken
English

Economics
It is important, as part of the common body of knowledge for begin
ning CPAs, to have appreciation of the social sciences simply as a
matter of desirable cultivation for a professional man. Beyond this
general recommendation, however, are two areas of social science,
knowledge of which may be stated as professionally necessary. These
are economics and those aspects of social science which are concerned
with the behavior of formal organizations.
T he raw materials of accounting are economic events and the prod
ucts of accounting are used to make decisions and to formulate policies
operative in the world of economics. T he beginning CPA therefore
must have extensive knowledge of this essential subject.
Of the two broad divisions of the subject, micro- and macro-economics,
we believe more extensive knowledge of micro-economics to be de
sirable, this being the domain of the individual organization, where
economic events are translated into dollars, where there is concern
with such matters as value, prices, competition, investment, financial
position, income.
Knowledge of micro economics should encompass the nature of eco
nomic forces which affect the firm: the relationship of price to de
mand, the behavior of costs, cost concepts (marginal, opportunity, e tc.),
productivity, the role of government in the regulation of business.
Some familiarity with antitrust measures, public utility regulation,
prohibitions of price discrmination and restrictions on the movement

Micro
economics

15

16

HORIZONS

FOR

A

PROFESSION

of in ternational capital, as m echanisms of governm ent regulation,
should also be understood.

Macro
economics

Knowledge of micro-economics can provide the CPA w ith the tools
of analysis he uses in his day-to-day work; knowledge of macro-eco
nomics, pertain in g to the economy as a whole, can provide him w ith
perspective. W e regard such knowledge as com parably desirable, n o t
only as intellectual background b u t also for essential understanding.
As the organizations served by CPAs grow increasingly large, diverse
an d in ternational in the scope of th eir activities, and as governm ent
policies increasingly seek to control the economy, CPAs m ust increas
ingly become participants in the form ulation of those policies, as well
as advisers to those affected by them . U nderstanding of such m atters
as m onetary theory, resource allocation, business cycles, international
finance, national incom e and its m easurem ent, labor economics and
economic plan n in g therefore become significant parts of the CPA ’s
intellectual arm am ent. Com parably, the institutions which com prise
the economy, the natu re and interactions of governm ent, industry,
unions, financial institutions, and the like, become germ ane to the
professional practice of accounting.

Behavioral Science
CPAs are advisers to the form al organizations of th eir clients, and
they themselves function as m em bers of form al organizations. Research
on the behavior of the individuals and groups who com prise form al
organizations is being carried on very actively and one may anticipate
th at significant results are ju st over the horizon. Based upo n a com
bin atio n of anticipated and realized results, we recom m end th at the
beginning CPA be req u ired to have knowledge of the fundam entals
of psychology and sociology, these to provide a foundation capable of
absorbing the fu tu re results expected from research in behavioral
science.
T o those who may regard this as a weak rationale for req u irin g
knowledge, another argum ent may be offered. Exposure to instruc
tion in business and industrial m anagem ent has long been a req u ire 
m ent for those preparing to be CPAs. W hile we do n o t discount or
derogate knowledge pertain in g to ownership, location, purchasing,
storekeeping, com pensation, and the like, we do believe knowledge
of the fundam entals of individual and group behavior to be relatively
m ore desirable. Furtherm ore, we believe this to be so w hether be
havioral research yields applicable breakthroughs in the fu tu re or not.
A n added reason for this conclusion is provided by the fact th at be
havioral research already has yielded applicable insights of significant
value. Knowledge that local autonom y yields b etter organization per
form ance than does tight central control does n o t prescribe w hat an
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executive should do nor tell him how to do it b u t it does tell him
som ething of transcendent im portance about m otivation, which—
granted adequate understanding— he may use to great advantage. In
the same way behavioral research studies of com m unication, decision
m aking, innovation, conflict, leadership, authority, learning, percep
tion and creativity are providing knowledge which cannot be cate
gorically prescribed or, like a poultice, applied b u t which can be
understood and used to great advantage.

Law
W e recom m end that the beginning CPA be charged w ith possession of
a good knowledge of business law; that is, th at he be fam iliar w ith the
relationships betw een the parties, the concepts involved, and the special
term inology employed. T o a lesser degree, b u t in a philosophical way,
we believe he should have a general knowledge of the role of law in
society.
T hese conclusions are based upon our observations of the wide scope
of financial activities in which CPAs are engaged and on the n atu re of
accounting itself. In determ ining the very existence and m easurem ent
of assets and liabilities, CPAs m ust deal w ith property rights, w ritten
contracts of m any kinds, com m ercial paper, and a wide variety of other
legal relationships. H is involvem ent w ith taxes, security issues, cor
porations, estates, etc., fu rth e r strengthens o u r conclusions.
T h e beginning C PA ’s knowledge should include an understanding
of: enforceability of contracts— the rights, obligations and rem edies
of the parties; negotiability of instrum ents; the nature, varieties and
evidence of title to property; the im plications of the legal distinctions
betw een the corporation and the partnership; the jurisdictions of the
m ore widely applicable adm inistrative laws and the C PA ’s obligations
u n d e r them . A nd because of his special status, the beginning CPA
should have an even m ore extensive knowledge of his own rights and
duties u n d er the law, including his liability to his client and to th ird
parties.
W e emphasize th at our recom m endations should no t be construed
as m eaning that the beginning CPA, or even the seasoned veteran,
should be a legal expert. In law, as in every other area of knowledge
to which accounting relates, the CPA m ust be able to recognize a
problem , and further, m ust know when it is necessary to consult w ith
a specialist.

Mathematics, Statistics, Probability
A rationale for the organization and conduct of this study could be
based upon those prospects for change which in days to come are likely
to affect the practices of certified public accountants. In no other
areas of knowledge can change be predicted w ith as great certainty or
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in as significant degree as in the disciplines germane to mathematics.
Changes in the behavioral sciences remain largely prospective; the
impact of mathematics, statistics, and probability upon the world of
formal organizations— and hence upon the practices of CPAs— already
is present.
Our warrant for recommendations which go beyond those to be
inferred from the results of the card deck experiment derives from
both evidence and prediction:
1. CPAs increasingly are confronted with problems of sampling,
both in the installation of financial information systems for their
clients and in the conduct of their audits. As these practices grow,
empirical, judgmental samples will no longer suffice; understanding
of sampling theory will be required.
2. CPAs increasingly are confronted with mathematically derived
decision rules in the systems of their clients’ organizations. T o conduct
audits in such situations, understanding will, to say the least, be
necessary.
3. CPAs themselves increasingly are engaged in the performance
of services for their clients which utilize quantitative methodologies.
4. Information and control systems often are encountered by CPAs
in performance of the audit function and in providing advisory serv
ices. A measure of mathematical sophistication is necessary in many
such situations.
5. It appears probable that accounting itself, at both operational
and instructional levels, increasingly will make use of symbolic nota
tion.
As in every other part of this report, we place much higher value
upon conceptual understanding than procedural skills. Accountants,
by and large, deal with discrete rather than continuous phenomena;1
one might say therefore that finite mathematics is to be valued above
calculus. While we agree with this, we once again argue that topical
knowledge is secondary; the important thing is that tomorrow’s CPAs
1 "Continuous means that the variable can assume any numerical value within a
particular range. For instance, a dimensional measure can be divided into frac
tional parts of any size. .. . Weight, length and time are common examples of con
tinuous variables.. . .
“Discrete variables, in contrast, change in definite increments and cannot assume
a numerical value between the increments. Money, for example, is discrete in the
sense that you can pay a man only to the nearest cent. People are discrete in the
sense that they can only be counted as integers; i.e., whole numbers.”
Clifford H. Springer, Robert E. Herlihy and Robert I. Beggs, Basic Mathematics,
Volume I of the Mathematics for Management Series, Richard D. Irwin, Inc.,
1965, p. 32.
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have the same feeling for, understanding of and facility w ith the
symbols of m athem atics that they have always had w ith num bers, the
symbols of arithm etic. It m atters little w hether this facility derives from
algebra or calculus, new m ath or old, topology or geometry; the im 
p o rtan t thing is the achievem ent of an enhanced rapport betw een the
disciplines of m athem atics and the disciplines of accounting on the
p art of tom orrow ’s CPAs.
T h e substance of this recom m endation does not req u ire th at the be
ginning CPA be a m athem atician, statistician or probabilist, n o t at
all. I t does ask th at the beginning CPA be train ed to conceptualize,
to th in k in symbols, just as he has always thought in num bers, just
as a Frenchm an thinks in French. As stated elsewhere, the beginning
CPA m ust be literate in m athem atics, however he need n o t be literary.
M athem atics, statistics, and probability all depend upon the ab
stractions of symbolic notation and this dem ands the conjunction of
suitable aptitudes and requisite m otivation.
Since correlations betw een aptitudes for m athem atics and other
disciplines are lower than betw een aptitudes for other fields (e.g., an
individual w ith ap titu d e for history is likely to be apt in other dis
cursive subjects as well; he may also be facile in m athem atics b u t this
is less likely), it may be that some change will be needed in the talents
of those seeking to en ter the profession. B ut since accounting itself is
quantitative, there seems little reason to be fearful on this score, es
pecially since enhanced requirem ents seem always to attract m ore
talented recruits.
Despite good aptitudes, m otivations are n o t infrequently dam pened
by excessively abstract presentation; we therefore strongly recom m end
copious and m eaningful exem plification to reinforce learning.
A syllabus prepared by the C om m ittee on U ndergraduate Program
in M athem atics2 is appended to the rep o rt on the Com m on Body of
Knowledge. W hile we believe this syllabus to be the best of its kind
in existence, we do not propose slavish adoption b u t rem ain m ore
concerned w ith conceptual understanding.
T h e com m on body of knowledge th at is presented here calls for
substantially more knowledge of m athem atics, statistics, and proba
bility than hith erto has been needed by beginning CPAs. B ut in the
days to come we think it likely th at o u r recom m endations may be less
than needed for professional practice. These proposals therefore m ust
be regarded over tim e as m inim al. W hat we recom m end is n o t in 
tended as a static inventory of knowledge b u t as a foundation upon
which a beginning CPA can build.
2 “Tentative Recommendations for the Undergraduate Mathematics Program
of Students in the Biological, Management and Social Sciences,” Mathematical
Association of America, January 1964.
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The Functional Fields of Business

Finance

Since finance is by its nature identified with the functions of account
ing itself, one cannot understand accounting without a knowledge
of finance. We conceive of the body of financial knowledge in two
broad classes: evaluation of capital needs and sources, and the financial
environment.
As to the former, we believe the beginning CPA should be capable
of making financial projections; he should understand and know how
to develop the various ratios, turnovers, and use other analytical tools.
Furthermore, he should understand the factors involved in, and know
how to determine the cost of, alternative sources of capital.
Since financial institutions comprise a large portion of the environ
ment in which he will work, the beginning CPA should have a fair
knowledge of the functions and operations of the more widespread
kinds of institutions, including those of government. His knowledge
should also include the terminology of finance.

Production

CPAs are engaged frequently by clients who are themselves engaged
in manufacturing and from this circumstance it follows that some
knowledge of production is necessary. Again emphasizing conceptual
understanding, we recommend that beginning CPAs have a good grasp
of the two basic production procedures: the continuity of process
manufacturing on the one hand and the interrupted sequences of
jobbing production on the other.
Also relevant is the relationship between cost accounting systems and
the production processes which they often parallel, not infrequently
becoming realistic accounting models of the factory itself. Under
standing of this plus adequate acquaintance with the terminology of
accounting related to production (e.g., relevant cost, incremental cost,
sunk cost, production center, etc.) become proper parts of the common
body of knowledge. So also does knowledge of cost-volume relation
ships, often assumed to be simple, more often found to be complex as
a consequence of cost discontinuities which make both computations
and predictions difficult. T he beginning CPA should have a firm grasp
of this important area, including coverage of those methods related
to concepts of economic lot size.
Decisions on capital investment are often intertwined with consid
erations such as these, and this of course is an area in which CPAs
have served clients for a long time. Knowledge of how to compare
present and prospective production procedures; how to make break
even analyses; how to take account of such matters as opportunity
costs, sunk costs, cash position, and relevant taxes; and how to predict
the elusive costs of transition and prevent or minimize the now-familiar
phenomenon of cost overrun; all these are part of the necessary in
tellectual equipment of certified public accountants.
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O u r recom m endation w ith respect to m arketing’s place in the com 
m on body of knowledge for beginning CPAs is best described as an
orientation. T h e key roles played by sales m anagem ent, product p lan
ning, physical distribution, and the like, should be understood suf
ficiently so th at these vital functions are served by the inform ation
system. T h e nature of the decisions to be m ade and the kinds of data
needed to facilitate these decisions should be know n to the beginning
CPA.
O f the m arketing environm ent, the retailing-w holesaling system, we
suggest only m inim al knowledge.
Elsewhere, o u r recom m endations include knowledge of hum an be
havior. W ith this, the beginning CPA will have a general appreciation
of the hum an factors involved in the m arketing function: consum er
behavior, sales personnel incentive and advertising psychology.

Marketing

M anagem ent of the m any individuals who comprise form al organiza
tions is a m ajor concern of every executive, and knowledge in this
area is im p o rtan t to CPAs, both as m em bers of their own firms and
for u nderstanding of the client organizations they serve. W e believe,
however, that requisite knowledge for beginning CPAs is best given
a sound foundation through the behavioral sciences.

Personnel
relations

Analogously, we have said that knowledge of this functional field of
business can also best be acquired through the behavioral sciences.
B ut we have recognized th a t the beginning CPA him self often be
comes a business m anager, as an executive in his own firm. In this
capacity he m ust be concerned w ith capital requirem ents and means
for financing the firm ’s operations, w ith setting and collecting fees,
w ith attracting and retain in g clients and w ith accounting for the firm ’s
affairs. W e have n o t recom m ended these as necessary for beginning
CPAs b u t have pointed them o u t as im portant.

Business
management

Conclusion
As a conclusion, we reaffirm our consistent position: T o perform the
services which are w ithin reach, and which the public will come to
expect, requires the efforts of a professional.
T h e beginning CPA m ust therefore have a conceptual grasp of ac
counting, its interdisciplinary aspects, the environm ent in which it
functions, and of those bodies of knowledge which are ancillary to
its central purpose. Finally, he m ust be prepared to grow w ith chang
ing conditions and ideas. T hese are the horizons we have tried to
portray.

PART I

Background

CHAPTER

Objectives
The Prospectus
T h e Prospectus w hich was subm itted to the Carnegie C orporation of
New York and the A m erican In stitu te of C ertified Public Accountants,
both of which have provided funds for the “Study of the Com m on
Body of Knowledge for CPAs,” sets forth three objectives, followed
by a relevant additional paragraph:
. . . First, it will determine the knowledge which the CPA must have
at the outset in order to provide the public with service of the m ini
mum scope and quality which the public needs and has a right to
expect from him at the start of his career. The first step will probably
entail a description of the whole body of knowledge involved in the
accounting function. From this all-encompassing description the knowl
edge required for the beginning CPA can be selected. Second, it will
define the knowledge and intellectual habits which the beginning CPA
must have to be able to keep pace with the growth of general knowl
edge of the profession in the next generation and to work into one of
the present or future specialties of the profession. Both kinds of pro
fessional development are essential if service to the public is to meet
the demand for it. Third, it will investigate the capabilities of the
several types of educational institutions and processes—colleges and
universities, in-training education and experience, and continuing adult
education—for imparting the various kinds of required knowledge.
A professional man needs three kinds of knowledge: general, semitechnical, and technical. T he study will explore the need of the CPA
for each kind—the broad general knowledge of disciplines that will
give him an understanding of the present and future political, eco
nomic and social environment—the semi-technical knowledge that will
make available to him such “tools” as mathematics, statistics, be
havioral sciences, communication skills, economics, and finance—and
the technical knowledge of the expert accountant. The over-all ob
jective will be to determine how much of each kind of knowledge it is
desirable for the beginning CPA to have.
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It w ould be possible, of course, to carry out objectives such as these
in various ways an d it is im portant, therefore, to specify how this
p articular investigation has been m ade, to set the stage properly for
the com m on body of knowledge delineated in P art IV. T h e back
ground for the study will be portrayed first by appropriate definitions,
followed in succeeding chapters by exam ination of the attrib u tes of
public accounting as a profession.

The beginning CPA
T h e beginning CPA is defined as one who is at th at m om ent in his
career when he is first prepared and authorized to offer his services
as a certified public accountant. T h is means th at he has successfully
passed all parts of the CPA exam ination and has received his certificate;
it also means th at he has fulfilled w hatever may be the practice
requirem ents of the state in which he resides. H e is, in short, fully
qualified, in the technical sense, to practice public accounting on his
own.
T h is definition requires fu rth er explication. N ot all of those who
qualify as specified above go into public practice; some are employed
by governm ent and some by private enterprise, where the natu re of
the work perform ed will be different from that of public accountants.
Nevertheless, such persons will have received their certificates, will in
fact be certified public accountants, and the body of knowledge to be
described here, therefore, will be directed to them as well as to those
who en ter public practice. Since it is n o t likely th at exclusion of such
CPAs w ould affect the com m on body of knowledge very m uch, the
p o in t is of small im portance b u t it has been m ade for explicit u n d e r
standing of this particular definition.

The whole body of knowledge
T h e first of the objectives quoted above states that this study will
describe the “whole body of knowledge involved in the accounting
function.” Since no one is capable of w riting the “textbooks which
are registered in his m in d ,”1 this w ould be an impossible directive,
capable of answer only by the single w ord “everything,” unless ap
p ropriate w eight is given to the qualifying phrase “in the accounting
function.” T h is will be the purpose here: to delineate the scope,
extent, and range of knowledge b u t only insofar as that knowledge
relates to the accounting function.
Exam ples may help to clarify this im p o rtan t restriction. A CPA
whose hobby is the collection of prayer books (there is such a person)
m ight find this knowledge of value in being asked to a u d it the affairs
1 Chester I. Barnard, “Mind in Everyday Affairs,” The Functions of the Executive,
Cambridge, Harvard University Press, 1947, p. 306.
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of a church diocese; another fluent in speaking and writing German
could be aided by this talent in serving a German language newspaper
or an import-export firm; a third who sets type by hand in his home
workroom could better talk the language of a printer-client; a fourth,
knowledgeable in science, could find himself compatible in an engage
ment with a science-based corporation. But in each of these cases the
knowledge described is merely ancillary to the “accounting function”
and as such will not be considered relevant (except as it may be part
of the broad cultivation expected o f a professional) to this study.
Conversely, since some CPAs, as a part of their regular accounting
practice, must deal with inventory systems and with statistical sampling,
knowledge of both inventory theory and statistics and probability is
included as part of the “whole body of knowledge involved in the
accounting function.” Analogously, a computer system used by a client
for data processing could be relevant to the accounting function; so
also could knowledge in the dynamic fields of behavioral science,
management science, mathematics, economics, finance, and the like.
Note, however, that while such matters may be contained in the “whole
body of knowledge” specified in the first objective, this need not mean
that they will or will not be encompassed in the body of knowledge
delineated for the beginning CPA, or common to all CPAs.
Finally, at the risk of stating the obvious, some basic knowledge will
be assumed. It will be taken for granted that all concerned can add,
subtract, multiply, and divide, and also read, write, and spell. The
essentials of elementary and secondary education, as they are known
in our society, will not be discussed in this report.

Professional and intellectual development
T h e second objective deals largely with the future. It requires that
the beginning CPA “be able to keep pace”; it relates this needed
growth in knowledge to the “next generation”; it implies his possible
future development into a “present or future” specialist. All of these
stipulations play very significant roles in this study and merit clarifica
tion here.
T h e common body of knowledge presented in Part IV as the primary
objective of this study is not portrayed as a fixed, immutable inventory
but rather as the foundation for what is expected to be a dynamic,
growing, ever-increasing store of learning, constantly augmented over
the lifetime of the beginning CPA. T he intellectual habits of the
beginning CPA are assumed to be compatible with a creed of continual
devotion to learning. Furthermore, the common body of knowledge
itself, as specified herein, will be neither static nor immutable but will
advance to keep pace with changes in the economic and social environ
ment.
T he beginning CPA with whom we are concerned will enter practice
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d u rin g the decade 1967-1976 and will reach professional m aturity from
tw enty to thirty years thereafter. T h e “next generation” of the
directive may therefore be defined as the term inal years of the tw entieth
century, roughly from 1985 to the year 2000. Prediction at best is an
u ncertain venture; concerning these years only one th in g can be said
w ith certainty: they will be different. T h e com m on body of knowledge
stated in P art IV will therefore be predicated upo n an im p o rtan t
assum ption: the body of knowledge possessed by the beginning CPA
m ust be m ore than enough to equip him to begin practice; it m ust also
provide a sound foundation upo n w hich to bu ild additional knowledge
needed to m eet the inevitability of change. T his, as will be seen,
bespeaks emphasis upon fundam entals.
It is fu rth e r stated in the directive th at the beginning CPA should
be equipped to develop in to a specialist. T h is too im plies adaptability
b u t there is also a fu rth e r im plication which requires clarification.
T h is study will n o t prescribe a body of knowledge directed toward
any of the particu lar specialties which are co n tinuing to develop in the
broad field of accounting. It will, instead, be directed tow ard a founda
tion for general practice, a foundation upon which specialization can
be b u ilt by fu rth e r study and experience. It is q u ite possible that
procedures for the recognition of specialists in accounting may be
developed and form alized in the not-too-distant fu tu re b u t the ap
propriate objective here seems to be restriction to a m ore general body
of knowledge, one which will provide a sound foundation for fu tu re
growth.
It should be noted also th at the objectives stated in the Prospectus
provide for “service of the minimum scope and q u ality ” (emphasis
supplied). T h e com m on body of knowledge presented in P art IV
is therefore a floor, n o t a ceiling. T h e lim its to w hat a beginning
CPA can know are bounded only by his energy, m otivation, and ca
pacity; we are specifying only w hat he must know in order to begin
practice.

Educational institutions and processes
T h e preparation of curricula for any profession imposes severe strains
upon every educational institu tio n w here such m atters m ust be dealt
with. Practical restrictions of tim e and m oney are opposed by in 
creasing am ounts of subject m atter, each subject w ith its own adherents,
and these conflicts lead in tu rn to p riority arrangem ents, necessary in
order to decide w hat shall be required, w hat may be elected, and w hat
shall be left out.
T hese inherently conflicting situations are confounded by another
im p o rtan t factor: the stu d e n t’s subsequent career may be in the same
field as his college studies but, q u ite often, it may not. T h e faculty
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engaged in preparing a curriculum in mechanical engineering cannot
be blind to the fact that a goodly number of those who earn the
baccalaureate will make their livings in altogether different ways.
And, in the same way, a curriculum directed toward the training of
accountants must not ignore the fact that some of its graduates will
become butchers, bakers, and candlestick makers.
We who have been engaged in this study have had no such disad
vantage. We have postulated that the common body of knowledge set
forth herein is for the beginning CPA who is to practice, as a public
accountant, as a teacher, or as an employee in government or private
enterprise. His career choice has been made by that moment in time
with which we are concerned. We have had to take cognizance of the
changes which may take place in accounting in the future but not of
career changes by those who are the foci of our study.
We can say then, forthrightly and unequivocally, that we are not
engaged in writing a curriculum. This report may have relevance to
educational programs in accounting— indeed, we hope that it will—
but, once again, we are not engaged in writing a curriculum. We urge
that this important restriction be kept in mind. We have been directed
also to investigate other educational processes: “ . . . in-training educa
tion and experience, and continuing adult education— for imparting
the various kinds of required knowledge. ” 2 Having postulated con
tinued learning as necessary for a profession, these areas will constitute
important parts of this study.

Public accounting as a profession
The final paragraph quoted from the Prospectus deals with the knowl
edge required by a “professional man.” This, and frequent use of the
word elsewhere, lead to an additional— and perhaps most important—
proposition: the certified public accountant must be a professional in
the very best sense of this many-faceted word. The significance of this
statement, as part of the background of this study, will be explored
in succeeding chapters.

2 Prospectus, p. 8.
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CHAPTER

Criteria for a profession
Objective criteria
M edicine, theology, and law traditionally have been regarded as the
“learned professions” and physicians, clergymen, and lawyers long
have enjoyed the esteem of society. T hese well-established professions
have com m on characteristics:
Each renders essential services to society.
Each is governed by ethical principles which emphasize the vir
tues of self-subordination, honesty, probity, devotion to the wel
fare of those served.
Each has requirem ents for admission to the profession which are
regulated by law.
Each has procedures for disciplining those whose conduct violates
ethical standards.
Each depends upo n a body of specialized knowledge acquired
through form al education.
Each has developed a language of its own, in its m ore sophisticated
forms understandable only to the initiated.
C ertified public accountants share all of these professional attributes.
CPAs can be justifiably p ro u d of the usefulness and im portance of
the services they ren d er to society. T h e form al organizations served
by CPAs have grown in num ber, size, and com plexity, and the por
trayal of th eir affairs is an increasingly dem anding necessity. C orre
spondingly, the allocation of economic resources to privately and p u b 
licly ow ned business, industrial, eleemosynary, and governm ent o r
ganizations, to organizations of all kinds an d sizes, is no longer the
concern of only the few possessing w ealth an d power b u t of the m any
who have capital to invest, funds to give or lend, or taxes to pay. T o
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paraphrase Voltaire, “If the CPA did not exist, it w ould be necessary
to invent h im .”
Analogously, CPAs have developed ethical principles and are de
voted to th eir prom ulgation and observation. Indeed, the CPA ’s
rep u tatio n for independence and integrity and his third-party responsi
bility come close to being u n iq u e qualities am ong professional groups.
W ith in the boundaries of th eir respective ethical codes, the physician
m ust prescribe that which is best for his patient, the lawyer is obli
gated to his client, and the clergym an m ust p u t the welfare of his
parishioner before his own. T h e CPA has sim ilar obligations to those
he serves b u t he also has an obligation to th ird parties1: to present
and prospective investors, to fiduciaries, to fiscal agencies, to creditors,
and he m ust sometimes take a firm stand, even w hen to do so is to bite
the h and th at feeds him.
Like its m ore traditional counterparts, public accounting has estab
lished regulations for admission to the profession and these are em 
bodied in the laws of each of the states and territories. N ot all of
these laws are alike, b u t they do exist and, m oreover, there is a u n i
form exam ination procedure for the natio n as a whole. Ju st as a
physician may be denied the rig h t to practice m edicine through revo
cation of his license, a lawyer disbarred, or a clergym an unfrocked,
so also may a CPA suffer revocation of his certificate.
A nd as the traditional learned professions depend upon bodies of
specialized knowledge, so also does accounting. For the m ost part,
the body of knowledge germ ane to accounting derives from form al
educational program s and takes expression in a technical language
understandable only to the initiated. T h is body of accounting know l
edge is no t static; it is neith er a com pendium of techniques n o r an
inventory of encyclopedic inform ation. It is, on the contrary, exceed
ingly dynamic, undergoing a rate of grow th and change w hich will
dem and the best of professional talents in the years to come. I t is the
purpose of this rep o rt to delineate this body of knowledge.

Subjective criteria
T h e re is m ore m eaning to the word profession in its best sense than
is defined by m eeting six objective criteria. T h e re are other m ore
subtle, subjective requirem ents as well:
T h e re m ust be a requisite level of understanding and respect on
the p a rt of the public, or at least a know ledgeable segm ent of it.
1 T o avoid possible misunderstanding, it must be added that these other pro
fessions do have third-party responsibility. A physician, for example, in treating a
patient with a communicable disease, has added responsibility for the health of the
general public. The difference is one of emphasis and degree.
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Professional stature is not achieved through self-recognition; there
m ust be respect accorded by others as well.
T h e native abilities of those who
im agination, judgm ent, cultivation,
ties as professional m en and women
both self-respect and the respect of

com prise the profession, their
presence, their in h eren t q u ali
m ust be sufficient to com m and
those served.

T h e breadth, depth, and rigor of preparation for the profession
m ust also be sufficiently dem anding to com m and respect.
T h e body of knowledge req u ired for professional practice m ust
be continually advanced through research, accom panied by the
adoption and application of new techniques and m ethodologies.
T h is grow th in new knowledge m ust be accom panied by corre
sponding grow th on the p art of those in professional practice;
they m ust dem onstrate a capacity for self-developm ent and self
renewal.
T h e n atu re and extent of the services rendered to society m ust
likewise grow, as a consequence of the availability and application
of the new knowledge which has been postulated above.
T hese attrib u tes are interacting, intertw ined, interdependent: the
in h eren t quality of those who enter a profession will in large m easure
determ ine the n atu re of its training, the services it renders, the ad
vancem ent of relevant knowledge, and capacity and m otivation for
self-development. Conversely, the challenge of rigorous training, the
range and n atu re of services, the extent of advancem ent in applicable
knowledge will tend to determ ine the in h eren t qualities of those who
seek admission to a profession. It is appropriate to exam ine the ways
in which these additional, m ore subjective but no less vital criteria
are m et. Each m ust be discussed separately b u t all, because of in te r
action, should be considered together.

Public understanding
An u rb an transit executive once said that his com pany could never
enjoy the same good public relations as other kinds of utilities, be
cause in terru p tio n s or failures in transit service often involve dis
com fort as well as inconvenience to patrons. W aiting for a bus and
w aiting for a busy telephone both exem plify delays to custom ers b u t
if the bus rid e r waits in rain, snow, heat, or cold, and the telephone
call is m ade in the com fort of a living room , resulting custom er a tti
tudes are n o t likely to be the same. N or is the transit p a tro n ’s attitu d e
likely to be im proved when the first bus arrives full, as an added con
sequence of the delay.
T h e services rendered by CPAs do no t usually involve either in 
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convenience or discom fort to th eir clients or to the public but, just
as the public n e ith e r understands n o r makes allowances for the p ro b 
lems of transit operation, so it does n o t understand w hat CPAs do in
o u r society. In contrast, nearly everyone knows, or thinks he does,
w hat doctors, clergymen, and lawyers do. T h e ir professional services,
w ith some exceptions in the practice of law, are usually provided to
individuals; m oreover they are very often for people who are in
trouble, sometimes in extremis, and attitudes are often colored by
gratitude, an em otion less likely b u t by no m eans unknow n in the
relationships betw een clients and CPAs.
T o the extent, then, th at status derives from understanding on the
p a rt of the general public, CPAs cannot expect professional regard
of the kind bestowed upon physicians or clergymen. T h e w ork of
CPAs, as already stated, is for m ore than individuals; it is done for
organizations and for those who are interested in the affairs of o r
ganizations. It is, m oreover, com plex rath er than sim ple and it is
not likely to engender either gratitude or reverence. Professional
recognition for CPAs m ust therefore come from the ranks of the m ore
sophisticated, from those w ith sufficient knowledge about accounting
to be capable judges of professional com petence. T h e CPA ’s audience
is m uch sm aller than the public at large b u t it is m uch m ore
discrim inating.
H ow do CPAs fare at the hands of these interested critics? T h e
answer appears to be favorable, although m ixed. A substantial m a
jority of certified public accountants enjoy esteem, especially w ith
respect to high professional standards and the provision of valuable
advice to clients. B ut there are some CPAs who are deem ed w anting
in some of the qualities here u n d er scrutiny.2 Im provem ent in pro
fessional regard for CPAs is needed, n o t for selfish reasons, b u t be
cause the CPA ’s work of the future, as it is envisioned in this report,
will dem and professional recognition in full m easure.

Native ability
All of the professions, to reiterate the obvious, em brace a range of
abilities from low to high. T h e re are m any physicians, lawyers, and
clergym en— and CPAs too—who exem plify all th at is best in any code
of professionalism. Correspondingly, there are a few who are knaves.
B ut we are n o t concerned here w ith either knavery or nobility; our
purpose is to consider the native abilities of the broad spectrum of
those who become CPAs.
C onsideration of the native abilities of those who enter any pro
fession leads to a conclusion th at is b oth obvious and virtuous: m ore
2 Elmo Roper, “As Others See You,” The Journal of Accountancy, January 1964,
pp. 32-36.
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and more talented people are needed. Medicine, theology, law— tradi
tional learned professions— and engineering, dentistry, nursing—as
piring professions— and, for that matter, music, acting, baseball, foot
ball, all will make the same claim. There is never enough talent to
go around.
In this competitive search for talent accounting has a special need.
T he scope of services performed by CPAs is rapidly rising and so also
is the sophistication of the problems which confront them. T o meet
these trends, to perform these services in the manner which clients
have the right to expect, will require increasing numbers of CPAs
with natural as well as technical ability. T he claim is therefore made
in all seriousness: a larger portion of our talented young people must
be persuaded to become CPAs.
Other criteria
All of the other subjective criteria set forth above— professional train
ing, research, professional development, and services rendered to cli
ents— are closely related to preparation for professional practice, a
subject sufficiently important to warrant the separate chapters which
follow.
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CHAPTER

Professional preparation
T h e processes by w hich educational program s have evolved appear to
be rem arkably alike am ong the professions. Initially, social needs
have been m et by individuals who interested themselves in m eeting
these needs, acquiring thereby a m easure of self-taught, specialized
knowledge, meagre at first b u t still superior to th at possessed by others.
T h ro u g h continued exposure to the problem s posed by these needs
on the p art of society, bodies of knowledge have been created. T hese
bodies of self-acquired knowledge have then grown to levels at which
some could be im parted to others. A t this stage th at which could be
taught was still small, relative to th a t acquired by experience, b u t there
was nevertheless a net gain to be had through teaching, through im 
partin g the accum ulated knowledge of the past to those who w ould
follow in the developing new profession.
Practitioner-apprentice relationships were a natural consequence at
this stage of professional developm ent. T h e would-be lawyer “read
law” as a clerk u n d er a m entor who was him self an attorney; the
would-be doctor m ade the rounds of patien t visits w ith a practicing
physician, assisting in diagnosis and treatm en t and gradually absorb
ing the knowledge of his preceptor, u n til he too was ready to be called
doctor.
T h ro u g h o u t these long periods of tim e the relevant bodies of p ro 
fessional knowledge were undergoing continual change. T h e com m on
law learned and applied through experience gradually gave way to a
body of law m uch m ore largely based upon principle. Clinical m edi
cine rem ained dom inant b u t its share in the totality of m edical know l
edge becam e less significant relative to a grow ing body of medical
science. Engineers who had b u ilt bridges which were b u t extensions
of earlier experience now found themselves arm ed w ith deflection
form ulas an d qu an titativ e data on the strength of m aterials.
As the im portance of experience declined relative to the knowledge
available through instruction and study, professional schools became
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desirable and necessary, again because a n et gain could be achieved
by these m eans of im parting the ever-larger bodies of knowledge
needed for professional practice.
W hen first established, such schools have tended to be highly prag
m atic, often concentrated, centralized representations of the world
outside, where students prepared for th eir careers by how-to-do-it
instruction, heavily flavored w ith experience. G radually and inexor
ably such schools also have become foci of investigation, of research
accelerating the historical trend which has still fu rth e r lessened the
im portance of knowledge acquired through experience relative to that
acquired in the classroom and laboratory. Experience has given way
in substantial m easure to induction and deduction; m ore and m ore
educational preparation in professional schools has become a m atter
of “book learning,” of fundam entals, theory, principles. Less and less
are curricula devoted to the arts of practice.
Such evolutionary processes have been accom panied, of course, by
ever larger aggregates of essential knowledge; there is always m ore
to learn, m ore to know. Professional schools have responded to this
fact of life, often seriatim , by increasing curriculum requirem ents, by
w innow ing out pragm atic instruction in favor of the m ore enduring
fundam entals of theory and principle, and by becom ing graduate
schools. T his step, often a decisive one, is then followed in the g rad u 
ate schools by the same sequence of m ore dem anding curricula, still
fu rth e r elim ination of “practical” subjects, and still fu rth er advanced
study. T hese institutional trends have been accom panied, at the level
of professional practice, by the rapid and prolific grow th of specializa
tion.
T h e end of these evolutionary processes is no t yet in sight, as will
be shown, b u t we are at least roughly abreast of the present and it
may be well to take stock by review ing two other professional areas,
m edicine and engineering, in order to exam ine better w hat has hap
pened and w hat may be likely to happen in the professional prepara
tion of certified public accountants.

Medicine
P reparation for the practice of m edicine is by no means a perfect
analog to the train in g of CPAs b u t m edicine has progressed through
m ore of the evolutionary steps described above than any other pro
fession and a brief review may help to foretell events in accounting.
M an’s need for the healing arts is as old, of course, as m an himself,
and there has been response to this need in every society. In cultures
which have rem ained prim itive there always have been practitioners,
m edicine m en, shamen, b u t engagem ent w ith illness has been so
hedged about by ignorance and superstition th at th eir m edical know l
edge has rem ained static at a very low level. In contrast, th roughout
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western civilization there has been a long history of exploration and
discovery, leading to the vast body of knowledge which m ust be ab
sorbed by the would-be physician of today.
T h e aspiring doctor absorbs this requisite knowledge in a m edical
school, to which he can be adm itted only if he possesses a bacculaureate
degree of requisite quality. M edical schools have become graduate
schools, m edicine has become a graduate discipline. Concom itantly,
the native abilities of those adm itted to the study of m edicine are high.
It was n o t always so. D uring the seventeenth and eighteenth cen
turies the apprenticeship system was still in vogue. “T h e likely youth
of th at period, destined to a m edical career, was at an early age in 
den tu red to some reputable practitioner, to whom his service was
successively m enial, pharm aceutical, and professional: he ran his mas
ter’s errands, washed the bottles, m ixed the drugs, spread the plasters,
and finally, as the stipulated term drew towards its close, actually took
part in the daily practice of his preceptor—bleeding his patients,
pulling th eir teeth, and obeying a h u rrie d summ ons in the n ig h t.”1
T h is system of instruction for professional practice began to change
in the last half of the eighteenth century w ith the establishm ent of a
professorship in the theory and practice of m edicine at the College of
Philadelphia.2 From this m odest beginning schools of m edicine pro
liferated, a circum stance traceable to establishm ent of the first pro
prietary school in B altim ore early in the n in eteen th century.3 From
that tim e u n til the appearance of Flexner’s m onum ental rep o rt in
1910, m edical schools “m u ltip lied w ithout restraint, now by fission,
now by sheer spontaneous generation.”3 In little m ore than a century
the U n ited States and Canada “produced four h u n d red and fifty-seven
m edical schools, many, of course, shortlived, and perhaps fifty still
born.4
Some of these schools were soundly conceived and operated b u t
m ore than a few were of inferior quality. Entrance requirem ents were
low, instruction m erely an adjunct to practice, resources m eagre, and
laboratory and clinical facilities conspicuous by th eir inadequacy.5
Despite the strictures of the Pierson6 and G ordon and H ow ell7 reports,
1 Abraham Flexner, Medical Education in the United States and Canada, New
York, The Carnegie Foundation for the Advancement of Teaching, 1910, p. 3.
2 Ibid., p. 4.
3 Ibid., p. 5.
4 Ibid., p. 6.
5 Ibid., “Less than high school graduation, loosely enforced" (p. 197); “There are
no full time teachers” (p. 245); “Fees amounting to perhaps $1600 this year”
(p. 227); “Anything more woebegone than the laboratories of this institution would
be difficult to imagine” (p. 284).
6 Franklin Pierson and others, The Education of American Businessmen, New
York, McGraw-Hill Book Co., 1959.
7 Robert A. Gordon and James E. Howell, Higher Education for Business, New
York, Columbia University Press, 1959.
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education for the professional practice of accounting has never been
at as low an estate as m edical education was a half century ago.
T h e rem edy for this parlous state of affairs can be said to date from
1893, when T h e Johns H opkins U niversity School of M edicine was
established w ith the req u irem en t th at “the Baccalaureate degree of
the U niversity be m ade an indispensable req u irem en t to its degree
of M edicine.”8 At the tim e, this was considered to be a daring, even
a suicidal requirem ent, b u t the seem ing paradox has proved to be the
rule in professional education: the elevating of requirements for ad

mission to a profession is accompanied by commensurate elevation in
the talents of those who seek admission. T h is is a lesson n o t to be
ignored by those interested in accounting as a profession.
From this beginning, and from the enorm ous im petus given by the
Flexner report, m edicine has been transform ed into a “learned pro
fession,” an appellation which had been enjoyed b u t n o t altogether
deserved u n til after the transform ation had been accomplished.
T his, however, has not been the end of the evolutionary road. De
velopm ent of specialties in surgery, pediatrics, opthalm ology, gyne
cology, obstetrics, has gone on apace, each specialty req u irin g years of
additional clinical and theoretical exposure. In the schools, the growth
of knowledge in the m edical sciences— biochem istry, physiology, bac
teriology, radiology, pharm acology— and in such ancillary fields as
biophysics, nuclear physics, electronics, and statistics, has com pelled
fu rth er alteration in curricula. T h e clinic has rem ained im portant—
the rise of specialties attests to th at— b u t in the schools, at the predoctoral level, the role of science has been enlarged, while clinical
exposure has been dim inished.
T hese events have been accom panied by two other developm ents
w orthy of brief m ention. T h irty years ago, m ore or less, a Ph.D . on a
m edical faculty was apt to be a second-class citizen; he m ight be an
outstanding physiological chem ist b u t he could not have a license to
practice m edicine and could not treat patients, a deficiency which
denied him status equal to his M.D. colleagues.9 T h is situation is
undergoing rap id change: Ph.D .’s now enjoy a status once denied
them , their num bers on the faculties of m edical schools are increasing,
and some m edical schools are conferring Ph.D .’s in growing num bers.
T h e second developm ent, as yet upon the horizon, is grow th in post
doctoral study in m edicine, a natu ral outgrow th of a phenom enon
8 John Shaw Billings, “Report to the Trustees of The Johns Hopkins Hospital,”
1877. Quoted from Alan M. Chesney, The Johns Hopkins Hospital and The Johns
Hopkins University School of Medicine: A Chronicle, Baltimore, The Johns H op
kins Press, I, 1945, p. 47.
9 CPAs will recognize the analogy here to certain non-CPA specialists now asso
ciated with CPA firms. In the business schools a similar trend is apparent toward
faculty from such “outside” disciplines as psychology, sociology, mathematics, etc.
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referred to previously: there is always m ore to learn. So rap id has
been the accum ulation of new knowledge th at some thoughtful persons
are feeling concern over the stresses and strains of academic prepara
tion, the ever-longer spans of tim e spent in school, and the very real
th re a t of post-graduate, professional obsolescence. T hese concerns are
not to be lightly dismissed and they are germ ane, as will be seen, to
the professional preparation of certified public accountants.

Engineering
E ngineering as a profession is as yet in the aspirational stage; it has
not advanced as far on the evolutionary ladder as m edicine and partly
on th at account provides a m uch closer analog to accounting.
Pre-dating the establishm ent of the first engineering school, there
had, of course, been a long history of engineering accom plishm ent.
M uch of that history had been m arked by inventions which were re
sponses to social needs and, at the same tim e, pow erful social forces
as well. T h e invention of p rin tin g from m ovable type in the m iddle
of the fifteenth century, no t usually characterized as engineering b u t
nonetheless a m arvelous engineering accom plishm ent, coincided w ith—
and pow erfully enhanced— the Renaissance. T h e steam engine and
the successful m echanization of spinning and weaving in the last half
of the eighteenth century m et the pressing needs of E ngland’s com 
m erce and, at the same tim e, became precursors of the Industrial
R evolution. Eli W hitney’s cotton gin, and even m ore significantly, his
concept of interchangeable m anufacture, had sim ilar characteristics,
and so also did the dram atic extension of Am erican railroads, which
not only rolled back the fro n tier b u t also posed problem s of construc
tion and operation whose solution co n trib u ted to the developm ent
of civil and m echanical engineering.
T h e body of knowledge generated by a m ultiplicity of events such
as these ultim ately led, as in the case of other professions, to establish
m ent of the first A m erican schools of engineering, at the U n ited States
M ilitary Academy in 1802,10 at Norw ich U niversity in 1819,11 and at
Rensselaer Polytechnic In stitu te in 1824-25.10 Proprietary schools of
inferior quality d id n o t proliferate in engineering as in m edicine b u t
engineering schools did grow in num bers and in size. For a long tim e,
however, th eir curricula rem ained substantially pragm atic.
In engineering, again as in m edicine, the body of theoretical know l
edge, the dom ain of induction and deduction, has grown apace,
especially w ithin the recent past. C ontrolled fission, fusion, the physics
of the solid state, developm ents in applied m athem atics, statistics and
10 Encyclopaedia Americana, IX, 1954, 615.
11 Norwich University Record, Northfield, Vt., August, 1963.
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probability theory, the electronic computer, all can be described as
responses to needs (victory in war, communications, space exploration,
automation) which have in turn posed agonizing problems to those
engaged in planning for the professional education of engineers.
Engineering schools have responded to these forces by the kinds of
evolutionary steps described above. Some have piled more work upon
their already burdened students. Others have introduced five-year
curricula for the bachelor’s degree.12 Still others have weeded out
instruction in “practical” subjects in favor of more science, plus some
thing called “engineering science.”13 A few have concluded that pro
fessional engineering must become a graduate discipline and have
altered their undergraduate programs with this in view, although as
yet none has been sufficiently bold to deny admission to those who lack
the baccalaureate degree.
In addition some traditional specialties have lost favor, others have
gained, and some have undergone substantial alteration. All of this
has been accompanied by growing awareness that the engineer must
have a social conscience too; he must understand the impact of his work
upon society, an understanding to be acquired, in part one hopes, by
added exposure to the liberal arts.
As in medicine, the end is not yet in sight. T h e growth rate of
graduate enrollment and graduate degrees is higher than in other
fields;14 a preliminary report of recent studies recommends that the
master’s degree be regarded as the first professional degree in engineer
ing;15 post-doctoral study is just around the corner; one leading institu
tion has recently received a substantial grant for inhibiting obso
lescence on the part of both academicians and practitioners.16 Whether
these response mechanisms will be sufficient to keep pace with the
creation of new knowledge remains to be seen.
Against this background of generalization, contrast, and comparison,
preparation for the professional practice of accounting may now be
considered.
12 It is of considerable significance to report that Cornell University, one of the
“pioneer” institutions requiring five years for a baccalaureate degree in engineering,
has announced abandonment of the five-year baccalaureate program. The Cornell
Alum ni News for July, 1964 (p. 27) reported that four years of study in engineering
can yield a bachelor’s degree, with a master’s possible at the end of the fifth year.
13 “Report of the Committee on Evaluation of Engineering Education,” Urbana,
Ill., American Society for Engineering Education, 1955.
14 J. M. Pettit and J. M. Gere, “Evolution of Graduate Education in Engineer
ing,” Journal of E ngineering Education, LIV, Oct. 1963, 57-62.
15 “Preliminary Report on the Goals of Engineering Education,” a study spon
sored by the American Society for Engineering Education with support from the
National Science Foundation, 1965.
16 T he grant has been made to M .I.T. by the Alfred P. Sloan Foundation.

CHAPTER

Preparation for the
professional practice
of accounting
T h e need for m edicine, one could say, was born w ith the first sickness,
and for engineering when m an first tried to bu ild a shelter or m ake
a fire. A ccounting could n o t have so early an origin; its roots do not
lie in the requirem ents of prim itive society. O n the contrary, it was
necessary for society first to develop certain essential attributes of
civilization before the need for accounting could be felt. A ccounting
could n o t exist w ith o u t a n u m b er system, nor could there be need
for it w ithout m oney as the m edium for the exchange of goods and
services, and organizations for the prosecution of commerce. A ccount
ing, like law, is not so old as those occupations which n u rtu re personal
needs; it is a product of m ore organized, m ore civilized society. A
prerequisite to the em ergence of accounting as a profession has been
social and economic growth, for accounting, above all, is a process
devoted to the creation of order o u t of w hat otherwise m ight be chaos.
I t is not accidental, therefore, for historians to ascribe double-entry
bookkeeping, as the precursor of accounting, to the w riting of Luca
Paciolo in the late fifteenth century.1 T h is was the tim e of the
Renaissance, that extraordinary period no t only of re b irth in learning
b u t of discovery as well. T h e Renaissance was accom panied— and at
the same tim e accentuated— by great com m ercial expansion, which in
1 Richard Brown, ed., A History of Accounting and Accountants, Edinburgh,
Scotland, T. C. and E. C. Jack, 1905, pp. 108 et seq. See also Henry R. Hatfield,
“An Historical Defense of Bookkeeping,” Papers and Proceedings, American Asso
ciation of University Instructors in Accounting, 1923, pp. 65-75, and A. C. Littleton,
Structure of Accounting Theory, Urbana, Ill., American Accounting Association,
1953, pp. 1-2.
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turn brought with it “the establishment of partnerships on a large
scale.”2 Just as the invention of printing could be described as a
consequence of and an enormous impetus to the spread of learning,
so also could the accomplishments of Paciolo be characterized both
as a response to social change and a force contributing to it. It is
incidentally interesting to note that two authors call attention to the
fact that Paciolo’s dissertation on bookkeeping, “On Reckonings and
Writings” (D e com putis et scripturis ) , was the first p rin ted work of
its kind.3 Engineering and accounting, at least to this extent, have
related ancestry.
T he kinship, indeed, is stronger than this. T he next great surge
forward in western society took place roughly three centuries later in
what we know as the Industrial Revolution. W att’s steam engine sub
stituted what Sadi Carnot later called the “motive power of heat”4 for
the power of humans and animals, and a series of great inventions in
textile manufacturing gave rise to the realization that man’s skill and
intelligence could be transferred to machines.5 These ideas were
rapidly extended to other manufacturing processes as well— metal
working, for example— and their further extension has gone on apace
ever since. By now the substitution of power for muscle has been
accomplished throughout much of the world; the transfer of man’s
skill to machines also has largely been accomplished, particularly in
the United States. And we are on the threshold, indeed, well across
the threshold, of transferring man's intelligence to machines. Feed
back, servo-mechanisms, control loops, automation, cybernetics, homeo
stasis, computers, all concern the embodiment of man’s intelligence in
machines. These are more than just esoteric words, they are realities
in the world of affairs.
This, the world of affairs, is the domain of the accountant. It is his
mission to perceive it, to analyze it, to bring order to it, to portray it,
and the more complex this world becomes, the more demanding be
come the tasks of the accountant. Thus there has been a direct
historical relationship: public accounting as we know it today was
born in the nineteenth century in response to needs generated by the
Industrial Revolution, to the application of power to machines to
2 A. C. Littleton, Accounting Evolution to 1900, New York, American Institute
Publishing Co., Inc., 1933, p. 9.
3 Brown, op. cit., p. 109 (footnote). Littleton, op. cit., Structure of Accounting
Theory, p. 1.
4 Sadi Carnot, Reflexions sur la Puissance Motrice du Feu et sur les Machines
Propres a Developper cette Puissance, Paris, Chez Bachelier, Libraire, 1824. Trans
lated by Robert H. Thurston and published by John Wiley 8c Sons in 1890. Repub
lished in 1943 by the American Society of Mechanical Engineers.
5 Dexter S. Kimball and Dexter S. Kimball, Jr., Principles of Industrial Organiza
tion, 5th Ed., New York, McGraw-Hill Book Co., Inc., 1939, Chap. II.
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which human skill and a measure of human intelligence had been
transferred. These irresistible technological forces quickly became the
economic forces which created the factory system, demanded large
aggregates of capital, increased commerce by orders of magnitude, and
led to the creation of that singular legal entity, the corporation. And,
just as inevitably, these changes in the world of affairs led to the need
for chartered accountants in Great Britain, to certified public ac
countants in the United States, and to their counterparts in other
countries.
Recognition was given to chartered accountants by the Crown in
1854 in the form of a Royal Warrant to T he Society of Accountants in
Edinburgh, followed shortly thereafter by comparable recognition in
Glasgow and Aberdeen.6 In the United States legal recognition was
given to CPAs by the State of New York in 1896, by Pennsylvania in
1899, Maryland in 1900, and by other states thereafter.7
There was, of course, training for the profession long before there
was legal regulation in either country and, as in law and medicine,
early training in accounting was essentially an apprenticeship process;
the would-be accountant learned the practical knowledge which then
represented the state of the art by working for a number of years in
the office of one or more seniors. This system exists to a considerable
degree in Great Britain to this day and vestiges of it remain in the
United States, as will be shown. But the apprenticeship system in
the United States has largely given way to programs of formal educa
tion in schools of business. T he first of these was established at the
University of Pennsylvania in 1881, when the Wharton School was
founded;8 by 1910 there were 13 such schools; by 1919, 48; and by
1955-56 there were 163 schools of business at accredited institutions of
higher education.9 There were also 424 divisions and departments of
business in colleges and universities, making a total of 587 institutions
with business programs.10 Each year graduates in business outnumber
those taking degrees in education, engineering, law, or medicine.11
As in medicine and engineering, educational programs in business
6 Brown, op. cit., pp. 208 et seq.
7 Ibid., pp. 272-273. It is interesting to note that at the time of publication of
Brown’s book (1905), laws regulating public accounting had been enacted by Cali
fornia, Illinois, Washington, and New Jersey. Bills had been introduced in Michi
gan, Minnesota, Wisconsin, and Kansas but at that time had not become law. With
regulation now in force in all of the states and territories, progress has indeed been
rapid.
8 Franklin Pierson and others, T h e Education of American Businessmen, New
York, McGraw-Hill Book Co., Inc., 1959, p. 37.
9
Ibid., p. 8.
10 Ibid., Appendix 4, p. 723.
11 Ibid., Appendix 2, p. 711.
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were at first pragmatically oriented, directed toward bringing the
practices of the world of commerce, so to speak, to the college or
university campus. T he then daring innovation, introduced at Harvard
in the early twenties,12 of graduate education for business by the case
method—an innovation which emphasized the “managerial approach”
by requiring analysis, synthesis, diagnosis, and decision— could properly
be described as clinical and inductive, but to this day a considerable
fraction of instruction in business remains descriptive of business
practices, augmented by case illustrations given impetus by the Harvard
influence.
Accounting, as an important field of business education, has been
relatively fortunate. By its very nature, accounting is quantitative and
analytical, attributes which give substance and rigor to course content,
a happy circumstance which has provided a powerful attractive force
to the more talented students enrolled in business programs.13
Despite this inherent advantage, it would be a mistake to assume
that accounting has escaped scot-free from descriptive, vocational
orientation. On the contrary, from establishment of the New York
University School of Commerce, Accounts, and Finance in 1900 under
Dean Charles Waldo Haskins,14 to the present day, accounting instruc
tion has been over-fractionated into many, often overlapping, special
ties and has often been directed more toward first-job performance
than toward the theory and fundamentals which are necessary for
long-run professional competence. T he continued existence of some
of these specialized topics remains as evidence of this.
T he body of knowledge is growing, however, and, just as engineering
is wrestling with the impact of science, so also is accounting—and other
business areas, too— struggling with an explosion in knowledge relevant
to business, methodologies which, because they too are quantitative
and analytical, are singularly germane to the professional training of
accountants. We are, in short, in the midst of a transition of exactly
the same nature as that which took place some time ago in medicine
and is taking place currently in engineering.
In Chapter 4 it was pointed out that educational institutions deal
with pressures arising from larger bodies of knowledge, of more to
12 Ibid., p. 39.

13 Data supporting this assertion are lacking but deans of several schools of busi
ness have stated that accounting students are best among their several majors. One
discerning commentator, however, has expressed doubt that this superiority exists
in graduate schools and has ventured the further prediction that the superiority of
undergraduate accounting majors will disappear as other programs become more
rigorous and hence more challenging.
14 Pierson and others, op. cit., pp. 36-37. Establishment of the school “can be
directly traced to the decision reached by the New York State Society of Certified
Public Accountants in 1899 that a school was needed to supply students of ac
counting with the knowledge necessary to pass the CPA examinations.”
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know, more to impart, first by increasing curriculum requirements,
then by winnowing out more pragmatic courses in favor of the more
enduring fundamentals of theory and principle, and still later by
becoming graduate schools. T hat this is so may be as a natural con
sequence of the march of events, but there undoubtedly has been an
added force toward change provided by the Pierson and Gordon and
Howell reports, to which frequent references have been made.
As an example of the first of these trends, indicative but not neces
sarily typical, one leading school, traditionally strong in accounting,
now requires 131 credits for the B.S. degree and, if the student
matriculates without having had college algebra in high school— a
curiously paradoxical stipulation— additional credit hours are required
to make up for the lack. Other institutions, again just as in engineer
ing, are considering a five-year requirement, and it may be surmised
that programs everywhere have been “beefed-up” to demand more of
students for each class hour.
Evidence on the winnowing out of the more highly specialized
courses is more pervasive. In accounting, which serves well to make
the point, such courses as retail accounting, utility accounting, broker
age accounting, and the like are disappearing one by one, and there
is much less devotion to drill. In general, one can say that a com
pression and diminution are taking place in accounting requirements,
accompanied by increases in mathematics, statistics, and other mathe
matically oriented subjects. Happily, emphasis upon written and
spoken English remains high and so also do requirements and electives
in the humanities and social sciences (see pages 164-168).
In one respect preparation for the professional practice of account
ing has progressed farther along the evolutionary scale than engineer
ing. There are a number of exclusively graduate schools of business,
many of them excellent; in engineering there are a number of graduate
schools, also excellent, but so far none which is exclusively graduate.
There are, moreover, recent and current conversions in business edu
cation, at Rutgers, Tulane, and Northwestern, for example, where
only graduate work in business will be offered in the future.
T h e comparisons between business and engineering college degrees
shown in Table 1, page 48, emphasize meaningful contrasts:
1. Since 1954 the numbers of master’s and doctor’s degrees in engi
neering have exceeded those in business by increasingly large amounts.
2. An increasingly greater percentage of degrees granted in both
engineering and business are at the graduate level, but these percent
ages are far higher for engineering than for business. At the doctoral
level, because the numbers in business are so very small, the data
contrast rather than compare.
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40,706
40,944
41,655
46,343
51,708
56,493
58,576
57,399
56,386
57,888
59,591
65,235
NA

4,035
3,114
3,336
3,678
3,877
4,717
5,130
5,430
5,446
6,068
6,683
7,224
NANA

9.9109
7.7118
8.0144
7.9152
7.5119
8.4123
8.8164
9.5154
9.7195
10.5256
11.2273
11.6307

0.27
0.29
0.35
0.33
0.23
0.22
0.28
0.27
0.35
0.44
0.46
0.49
NA

7,371
7,461
7,885
8,828
10,069
10,848
11,216
10,769
10,654
11,436
11,974
13,772
NA

557
538
558
439
414
474
472
470
447
511
499
530

7.6
7.2
7.1
5.0
4.1
4.4
4.2
4.4
4.2
4.5
4.2
3.8
-

21
13
19
7
14
17
18
15
15
27
23
21
NA

0.2821,6423,726
0.1719,7074,130
0.2420,2004,444
0.0823,5474,678
0.1427,7485,203
0.1631,2165,751
0.1633,6956,723
0.1433,1737,128
0.1431,9018,084
0.2430,3268,874
0.1929,4269,600
0.1530,85010,803
32,30511,933

17.2592
21.0590
22.0599
19.9610
18.8596
18.4647
20.0714
21.6786
25.4942
29.31,207
32.61,378
35.01,693
37.02,102

2.7
3.0
3.0
2.6
2.1
2.1
2.1
2.4
3.0
4.0
4.7
5.5
6.5

** Ralph E. Dunham, “ Engineering Degrees (1964-65) and Enrollments (fall 1965) in Institutions with one or more ECPD-Accredited Curricula,” Jour
nal of Engineering Education, Feb. 1966, p. 184. See also J. M. Pettit and J. M. Gere, “ Evolution of Graduate Education,” Journal of Engineering
Education, Oct. 1963, pp. 57-62. This paper reports that engineering doctoral output has been increasing nationally at the rate of 11-12 per
cent per year since 1900, quadrupling every 14 years.

* Compiled from Earned Degrees by Field, United States and Outlying Areas: 1953-1975, U.S. Department of Health, Education and Welfare,
Office of Education. For provision of data on accounting majors, thanks are due Mrs. Rose Marie Walker, Educational Statistician, U.S. Office of
Education. Since many schools do not classify graduate students by area of specialization, data on graduate degrees in accounting are incom
plete. This may be true also of data on bachelors degrees in accounting.
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1954
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1956
1957
1958
1959
1960
1961
1962
1963
1964
1965
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3.
Graduate degrees in engineering remained relatively stable until
1959, after which a steady upward trend is shown. T he trend in busi
ness is upward also but the slope is much smaller and there is no
point of dramatic upturn.
Statistics predicting degrees in business for 1975 forecast substantial
increases at all levels (93,480 bachelor’s degrees; 16,930 master’s
degrees; 810 doctor’s degrees) ,15 but the relationships of master’s and
doctor’s degrees to bachelor’s degrees (18.1% for the master’s; 0.87%
for the doctor’s) remain far below cu rren t data for engineering.
Having postulated that advanced study will be necessary for the
common body of knowledge for CPAs, we believe changes in these
relationships— upturns analogous to those reported for engineering—
to be essential.
As stated above, several of the more prominent graduate business
schools do not have such a thing as an “accounting major” at the
master’s level but, on the contrary, offer limited exposure to accounting
courses. Despite this, their graduates are sought by accounting firms,
even though they may lack the prerequisites to sit for the CPA examina
tion. This is not too difficult to explain: growth of the profession has
brought high demands; since graduate schools are selective, those with
advanced degrees can be expected to be talented; and the accounting
courses needed to fill whatever gaps there may be can be found in
continuing education programs in almost every urban center.
T he existence of the widespread attitude that requisite accounting
knowledge may be “picked up along the way” probably is in part
attributable to the very high demand for new personnel in a rapidly
expanding profession. T he remark, often heard, that “I ’d rather hire
a good liberal arts graduate than an accounting major,” may therefore
be, in part at least, a rationalization: the employer would “rather hire
a liberal arts graduate” because there are not enough good accounting
graduates to go around. But it is probably more accurate to say that
hiring preferences are governed by a blending of the values associated
with technical and professional competence and those associated with
native ability. Among those available with bachelor’s degrees prefer
ence is first for accounting majors of high quality; as native ability in
this array descends, some threshold is reached at which those of higher
native ability but lower technical competence are preferred. T he
preference for very talented people with master’s degrees but with
relatively little technical knowledge of accounting fits this hypothesis.
It is possible also that the experience requirements of the several
states contribute to the notion that necessary knowledge in accounting
15 Earned Degrees by Field, United States and Outlying Areas: 1953-1975, U. S.
Department of Health, Education and Welfare, Office of Education.
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may be acquired on the side, after formal education. T he apprentice
ship system, as it has been described above, has all but disappeared in
the United States but perhaps something akin to it still exists de facto.
At grave risk of over-simplification the syllogism may run as follows:
Whereas a measure of accounting instruction, proportional to

the length and specialization of exposure, is technological rather
than theoretical,
And whereas this technological portion may be imparted—
perhaps better imparted— by exposure to problems in the world
of professional practice, outside the colleges and universities,
Therefore it is feasible, perhaps better, to hire for native ability
and long-run professional potential rather than for technical
competence and limited capability for future development.

T he implications of this are both subtle and profound: if accounting
is a profession, as seems clearly to be the case, something more than
knowledge which can be picked upon along the way is necessary.16
This is at once a statement of conviction about public accounting
as a profession and an important part of the background of the common
body of knowledge presented in later chapters.
Summary
Because the subject is so important to the delineation of a common
body of knowledge for CPAs, Chapters 4 and 5 have attempted to
trace the evolutionary course of preparation for the professions, and
have then compared medicine and engineering with preparation for
the professional practice of public accounting. While medicine has
provided a less satisfactory analog than engineering, its significant
progress in the last half-century may serve to foretell events in the
professional preparation of CPAs.
Engineering provides a much closer analogy but is probably farther
along the evolutionary road than accounting, although whatever lead
there may be is not great. A swing toward the diminution of burden
some credit-hour requirements in undergraduate engineering can al
ready be detected and there are five-year engineering schools which
have reverted to four-year baccalaureate programs, with concurrent
emphasis upon study for advanced degrees. In accounting the winnow
ing out of technologically oriented, descriptive courses probably has
progressed a bit farther than in undergraduate engineering, but here
the lead, if there is one, is slight. Graduate education in engineering
is undergoing exceedingly rapid growth, not only at the master’s level
16 An eloquent editorial by Arthur M. Sargent in T h e California CPA Quarterly,
June 1964, p. 9, makes this same important point.
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but for the Ph.D. as well (see page 48), and there are some engaged
in post-doctoral study. Graduate study in business, as shown above,
is likewise growing very rapidly, but growth has been chiefly at the
master’s level, with much smaller numbers in doctoral programs.
For this report, however, comparison is less relevant than conclusions
and predictions. Prevailing, informed opinion is that four-year B.S.
programs in accounting will provide the necessary professional founda
tion for CPAs for some time to come. But there is also a substantial
body of equally well-informed opinion that the rapid proliferation of
graduate work is necessary for the future professional development of
CPAs.17
We in this study are not, as has been said before, engaged in design
ing a curriculum, nor is it our purpose to say here or elsewhere how
the common body of knowledge shall be acquired. Nevertheless, the
nature and state of professional training for certified public accountants
is properly a part of the background of this report. Consideration of
the environment in which CPAs practice, the methods and techniques
they employ, and the kinds of things they do— all of which are the
subjects of later chapters— compel allegiance to the second of the two
views presented above: in preparation for the professional practice of
accounting in the future, progress toward inclusion of graduate study
must be rapid.
Before considering the environment in which the CPA practices,
the methodologies available to him, and the services he performs, there
remain, as additional subjective criteria, research in the field and pro
fessional development of those in it. These will be discussed in
Chapters 6 and 7.

17 The Commission on Standards of Education and Experience for Certified Pub
lic Accountants concluded:
". . that adequate preparation for the profession of
public accounting requires additional academic study beyond present four-year
undergraduate programs.” Standards of Education and E xperience for Certified
Public Accountants, University of Michigan, 1956, p. 121.
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Research
T he material in this chapter and the one which follows— on pro
fessional development— may not seem directly relevant to the common
body of knowledge for the beginning CPA. However, both areas are
of vital importance to the further development of the profession, and
are therefore included as an indispensable background against which
the common body itself must be considered.
In the evolution of every profession, as has been said previously,
there is a long period of master-apprenticeship relationships during
which the discovery and advancement of new knowledge is halting,
sporadic, dependent upon the imagination, inventiveness, and acuity of
individuals who are themselves engaged in professional practice. R e
search at this stage is incidental to practice, not a major activity in its
own right.
When schools are established, the pace of discovery is apt to quicken,
for those who teach are more likely to stand at the frontiers of existing
knowledge and are more likely to seek new knowledge through research
than are those who are primarily practitioners. But even then, when
schools are in their formative years, when curricula, students and
faculty are pragmatically oriented, the pace of research and discovery
still is likely to be slow, still is likely to be dependent largely upon
the derivation of new knowledge from what might be described as
the clinic of the world of professional practice.
T h e transition from clinically based research, clinically derived new
knowledge, to more intensive, inductive and deductive levels of investi
gation is certainly not a simple one; progress is dependent not only
upon research directly germane to the profession but also upon
discoveries in cognate fields. Progress in research accelerates most when
a significant portion of professional education is at the graduate level,
especially when a significant portion of that endeavor is at the level
of the traditional research degree: the doctorate.1 This assertion is in
1 While it is recognized that the traditional research degree is the Ph.D., candi
dates for such professional degrees as M.D., Dr.Engr., and D.B.A. engage increas
ingly in research. In this regard distinction between degrees at the doctoral level
has markedly diminished, and whatever distinction that may remain will be dis
regarded here.
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no sense intended to imply that research is the exclusive domain of
those possessing doctor’s degrees; it does say, however, that a substantial
fraction of those associated with an evolving profession must have been
trained to this level if the body of knowledge is to grow more rapidly.
Against this background medicine and engineering will be examined
briefly, as before, preliminary to discussion of research in accounting.

Medicine
Research in medicine, one of the two professions to which analogies
have been drawn, has been both extensive and intensive, and medicine
clearly has attained that position in the evolutionary scale where its
research feeds back into itself, creating new knowledge for use, opening
avenues for further inquiry, and attracting the endeavors of talented
men and women.
Support for medical research has derived in substantial measure from
association with the relief of human misery, an association which has
attracted sponsorship from private donors, foundations, and govern
ment. T he contributions of such benefactors as the Rockefeller
Foundation, the Sloan Foundation, the March of Dimes, and other
donors, both individual and organizational, are too well known to
require comment. More recently, the Federal government, largely
through the National Institutes of Health, has become a major source
of support for research in medicine, hygiene, and public health. Quite
remarkably, and strongly suggestive of the humanitarian overtones
which attend medical research, the original budget requests of NIH
for each of the fiscal years 1960-63 were increased by the Congress.2
These increases in turn have served to augment resources in all of the
fields associated with medical research.
But, necessary though money may be, funds alone are not enough
for achievement in research. There must also be people of requisite
quality and motivation, dedicated to the spirit of free inquiry, and
permitted to work in environments nourishing to that spirit. Medical
research has been blessed in all of these ways and the consequent
harvest of new knowledge has been very great indeed. There are few
who are not aware of the conquest of once-deadly infectious diseases,
of the constant additions to the physician’s armament of chemical and
biological weapons, of the daring exploits of modern surgery, of the
intensity of research effort on the degenerative diseases of old age, and
2 Through the good offices of Lyman Bryan, Director of the Washington office of
AICPA, the following data were supplied by James Schriver, Chief of N IH ’s Man
agement Audit Branch:
1960: NIH Requested $294,279,000
1962: NIH Requested $583,000,000
Received
400,000,000
Received
738,335,000
1961: NIH Requested $400,000,000
1963: NIH Requested $780,400,000
Received
560,000,000
Received
880,800,000
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of investigations directed toward the control of exploding populations
which, with the atom, threaten the security and stability of society.

Engineering
Engineering, to which comparison also has been made, has not been
so directly concerned with the relief of human misery as medicine,
and its monetary resources therefore have not benefited from over
tones of sympathy. Nevertheless, engineering research has benefited
in another, very different, yet comparably significant way. Beginning
about 1940, the needs of our defense establishment, created by our
continual engagement in hot and cold wars, and now augmented by
explorations in space, have brought governmental and industrial funds
to the support of research in both science and engineering.
Despite the fact that there has been some confusion between science
and engineering on the part of the public, research in both fields has
prospered and there are signs that this state of affairs will continue.
T he growth rate of grant applications submitted to the National
Science Foundation from engineering sources was, a few years ago,
higher than from any other field.3 Related to this has been the recent
change in organization at NSF whereby engineering, formerly a Pro
gram in the Mathematics, Physics, and Engineering Science Division,
has been given more autonomous status as the Engineering Division
of the Foundation.4 Grants to the MPE Division for the support of
basic research have continued to increase, from $45,080,605 in fiscal
19625 to $59,895,475 in fiscal 1963.6
Related also has been the rapid growth in the number of doctor's
degrees granted in engineering, to which reference already has been
made (p. 50). Doctoral dissertations do not usually constitute major
contributions to the total store of knowledge but they do presage
research careers and future research contributions by the degree
recipients themselves. T he number of such degrees is also a positive
indicator of ongoing research activity in another way: behind every
doctoral candidate there are one or more thesis advisors who could not
serve in such capacities were they not themselves engaged in research.
Thus, the rising output of doctorates in engineering shown in T able 1,
3 Information learned in informal conversation with a member of the staff of NSF.
4 Announcement of organization of the Engineering Division was made on July
9, 1964.
5 12th Annual Report, 1962, National Science Foundation, p. 173.
6 13th A nnual R eport, 1963, p. 167. Since these figures are so much lower than
those previously given for NIH, it is desirable to add that engineering research,
and of course research in science as well, receives significant support from such
other sources as the Office of Naval Research, Atomic Energy Commission, National
Aeronautics and Space Administration, U. S. Air Force, U. S. Army, and also from
private foundations.
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page 48, is clear evidence of the trend of research activity in the field
of engineering.

Accounting
Accounting is a man-made art and accounting research must be in
the realm of ideas, not in the realm of nature, as in medicine and
engineering. Thus, the “truth” in inventory valuation has never been
discovered, nor will any “solution” be found through research and
discovery; there is no “unknown” to be sought, nor any likelihood
that the brain of some budding genius will suddenly provide the longawaited key to unlock the mystery. Accounting research must be
philosophical or methodological, must revolve around such questions
as fairness, utility, relevance, equity, questions to which there are no
“right” answers.
Dollar figures of the kind set forth above for engineering and
medicine are not available for either accounting or general business
research, because government agencies do not usually make grants in
support of research in these areas. Business schools are therefore forced
to depend upon other sources of income for the support of graduate
student and faculty investigations. Gifts and grants to universities
from such other sources as private foundations, corporations, alumni
and other individuals are growing but only a fraction of such funds
are given for the prosecution of research or for the support of graduate
students, and only a fraction of that so allocated is for research in
accounting or business. In this regard the plight of accounting and
business is analogous to that of scholars in the humanities, who do not
have access to grant or contract funds either. Proposals for the possible
alleviation of this situation are explored elsewhere in this report.
In the absence of other quantitative measures comparing research
activities in medicine, engineering, and business, data on doctor’s
degrees may serve sufficiently well. T he Office of Education reports
7278 M.D.’s in 1962-637 but, since medicine has been long established
as a post-baccalaureate profession, it may be more meaningful to
compare trends in engineering and business, and this has been done
graphically in Figure 1, page 57. For the reason already stated, namely
that doctor’s degrees from schools of business are often undesignated
by fields of major, the figures on accounting will be ignored, in favor
of the probably accurate assumption that doctorates in accounting
will rise as an approximately constant portion of total doctorates in
business.
Doctorates in engineering began to rise in 1958, with an increase
of 51 over the previous year. Thereafter the successive increases over
7 “Summary Report on Bachelor’s and Higher Degrees Conferred During the
Year 1962-63,” Washington, U. S. Department of Health, Education, and Welfare,
June 1964, p. 8.
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Figure 1 - Doctor's Degrees in Business and Engineering
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1957

1959
YEAR

1961
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1965

each previous year were 67 in 1959, 72 in 1960, 156 in 1961, 265 in
1962, diminishing in rate to 171 in 1963 but rising by 315 in 1964
and 409 in 1965. These have produced a marked upward turn in
the trend line.
In contrast, the data on doctorates in business do not show consistent
annual increases until 1961, when the number of such degrees con
ferred rose by 41 over 1960. Successive increases thereafter were 61
for 1962 over 1961, but 17 for 1963 over 1962 and 34 for 1964 over
1963 (data for degrees in business for 1965 were not available).
In 1964 doctor’s degrees in business were about 0.5% of the number
of bachelor’s degrees, while the comparable ratio in engineering was
5.5% , rising still farther to 6.5% in 1965. Even when a projection
to 1975 is made, the ratio of doctor’s to bachelor’s degrees in business
is still expected to be less than 1%.
Forecasting is at best a risky business, especially when one lacks the
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demographic and statistical resources of the U. S. Office of Education
but, since we are considering the evolution of a profession, it is not
altogether idle to speculate on one important question: will doctorates
in business— and hence also in accounting—rise very gradually as
projected, or will there be a sharp upward turn analogous to that in
engineering?
There are reasons to believe that there will be a sharp upward turn,
although more than a decade may be required for the transition. First,
as will be shown, research in accounting already is on the march in
enlarged and different ways. Second, it would seem reasonable to
assume that accounting research, like that in engineering, will prove
responsive to emerging needs and opportunities. Third, enlargement
of the potential scope of accounting research is likely to bring new
talents, new associations, and new knowledge to bear upon problems
in the field. While this is entirely conjectural, there seem to be good
reasons for anticipating that an upward turn will eventuate.
Changes in accounting research
Changes in the scope and nature of accounting research can be ascer
tained from the literature of the field. As a case in point, T h e A c
cou n tin g R eview , published quarterly by the American Accounting
Association, has doubled in size within the past 15 years and the
character of its research papers has changed in the direction of more
analytical, more quantitative investigations. T he intrusion of mathe
matical notation has also been evident.
In the spring of 1963, Volume 1, Number 1 of the semiannual
Jo u rn a l of A cco u n tin g R esearch was jointly published by the Institute
of Professional Accounting, Graduate School of Business, University
of Chicago, and the London School of Economics and Political Science,
University of London. From the numbers published thus far it is
clear that research in accounting is increasing, not only in amount—
the appearance of a new journal is evidence of that— but also in
sophistication. Papers published in the Jo u rn a l reflect the rigor char
acteristic of sound reasoning and thorough, well-documented investiga
tion.
The American Accounting Association also has published a series
of important monographs, some of them products of investigation,
others in a more philosophical vein.
From 1938 to 1958, the American Institute of Certified Public Ac
countants published a series of Accounting Research Bulletins.8 But
with the formation of the Accounting Principles Board of the AICPA
8 Accounting Research and Terminology Bulletin, Final Ed., New York, AICPA,
1961.
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in 1959, this procedure was replaced by the current machinery which
provides for the publication of Accounting Research Studies9 and for
the issuance of Opinions by the Board concerning specific issues of
accounting.10
Another national organization, Financial Executives Institute, pro
duces, through its research foundation, various papers dealing with
accounting and management problems, and the Institute itself pub
lishes the monthly Financial E x ecu tiv e.11
In May of 1965, the National Association of Accountants published
their R esearch M o nograph N o. 1 which was based on a doctoral dis
sertation and was the first product of a program of grants in aid to
doctoral candidates. This is in addition to a long series12 of R esearch
R eports prepared by the NAA research staff, and the monthly, M a n 
agem ent A cco un ting.

In addition to the professional societies, a number of public account
ing firms or their research foundations have also become involved in
accounting research, some of it in conjunction with or under sponsor
ship of academic research. T he results of some of these projects have
been published separately or in the periodicals of these firms.
Most of the research conducted under sponsorship of the professional
societies and the firms deals with the intractable problems faced by
accountants.
The first of these problems arises from the multitudinous trans
actions which are carried out in every formal organization. Each such
transaction begins and is concluded within a finite period of time, but
the lifetimes of many of these events do not fall within or coincide with
the discrete periods for which organizations’ affairs must be portrayed
in the language of accounting. How to report for a single year that
which may endure for twenty is not easy.13 Accountants must be both
retrospective and prospective.
9 T o date, nine Accounting Research Studies have been published. These deal
with such subjects as accounting postulates and principles, price level changes, and
leases. Most of these studies are the products of distinguished members of the
academic world, but accounting practitioners, and the research staff of the AICPA
also were active participants in these efforts.
10 Accounting Principles Board Opinions present the considered opinion of at
least two-thirds of the members of the Board, reached on a formal vote after
examination of the subject matter.
11 It is of interest to note that prior to 1963 this periodical was known as T h e
Controller, but its name was changed to reflect
". . the increasing responsibilities
of the financial officer.” (From the Institute’s brochure.)
12 At this writing, number 42, dated December 1, 1964, is the most recent.
13 For a delightful exposition of the dilemmas of alternatives see Henry Rand
Hatfield, “A Fable,” Papers and Proceedings of the Eighth A nnual M eeting A m eri
can Association of University Instructors in Accounting. Vol. VIII, No. 1, June 1924.
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A second source of difficulty derives from the fact that the unit of
accounting measurement, money, is itself not stable, is not at all like
the immutable units of measurement which are found in the physical
sciences. A given amount of money is not likely to buy the same
amount of goods when expended at different moments of time. As
before, for short-lived events which fall within accounting periods,
decisions are easy, but the depiction of this year’s situation for an
investment made ten years ago, with a life expectancy ten years into
the future, is a different matter. T he instability of the unit of measure
ment creates problems to which there are no easy or single answers.14
Corollary to the problems arising from the constraints of time and
instability in the unit of measurement is the accounting tradition of
conservative presentation of clients’ affairs. This tradition had its
origin, perhaps, in the bankruptcies of earlier days, giving rise to a
proper and understandable aversion to any practice tinged with the
rosy hue of undue optimism, any method calculated to overstate values
to investors, any policy seemingly at variance with prudent manage
ment.15 Thus, “cost or market, whichever is lower” is the convention
for inventories, even though less conservative procedures have had
long and substantial support. Similarly, advocates of accounting at
current price levels, whose logic wins conceptual agreement for periods
of dramatic, “runaway” inflation or deflation, have seen their views
progress slowly, if at all, during the years of steady decline in the value
of the dollar since the end of World War II.16
Research sponsored by AICPA, an organization whose members
constantly must make decisions in these and other difficult areas, under
standably has been directed toward solutions or, more accurately,
agreements on these matters.
14 A story, possibly apocryphal, but with a point germane here is told about
Albert Einstein. When asked why progress in his own field, physics, had been so
much greater than in the social sciences, Einstein is said to have replied, "Because
physics is easy.”
15 Richard Brown, Ed., op. cit., A History of Accounting and Accountants, p. 199.
See also James Don Edwards, History of Public Accounting, Bureau of Business and
Economic Research, Graduate School of Business Administration, Michigan State
University, East Lansing, Michigan, 1960, pp. 5-7.
16 Maurice Moonitz, T h e Basic Postulates of Accounting, New York, AICPA,
1961, pp. 44-46. Professor Moonitz also makes reference to “Price-Level Changes
and Financial Statements,” T h e Accounting Review, Oct. 1951, pp. 468-474, and
T h e Journal of Accountancy, Oct. 1951, pp. 461-465; also to Ralph C. Jones, Price
Level Changes and Financial Statements— Case Studies of F o u r Companies,
American Accounting Association, 1956. (This citation is not intended to infer
"advocacy” of price level accounting by Professor Moonitz. Such advocacy may be
found in William Blackie, “W hat is Accounting For— Now?” N .A .C.A. Bulletin,
July 1, 1948, pp. 1348-1378.) Extensive research on price-level changes has been
presented in “Reporting the Financial Effects of Trice-Level Changes,” Accounting
Research Study No. 6, New York, AICPA, 1963.

RESEARCH

Future developments in accounting research
For purposes of this report, it is pertinent to assess the directions
which accounting research may take in the future.
Accounting has been both retrospective and prospective, with em
phasis upon retrospection. This emphasis is shifting toward the future,
with consequences significant to accounting research; the determinism
of historical presentation is sharing importance with the probabilism
of prediction for the future, and accounting is assuming broader, more
active roles in the affairs of formal organizations.
A second development relates to the formulation of a logical struc
ture for accounting, perhaps along the lines marked out by the
postulates of Moonitz16 and the principles of Moonitz and Sprouse.17
T he further development of axioms, postulates, and theorems for
accounting, in a manner analogous to those of Euclidian geometry, can
provide research problems of philosophical rigor for tomorrow’s ac
counting investigators.
In keeping with this reference to geometry, some sort of “marriage”
between accounting and mathematics seems inevitable. Accounting
processes traditionally have had arithmetic representation but account
ing scholars and practitioners alike increasingly are using the symbolic
language of mathematics, statistics, and probability theory, and are
thereby discovering its power to define explicitly that which other
wise may be obscure or ambiguous, to aid logical processes of thought
and reasoning, to compress diversity into generality, to gain the ad
vantages familiar to those who possess a requisite measure of mathe
matical competence.
Such “marriages” are well past the ceremonial stage. Mention al
ready has been made (p. 58) of the increasing amounts of mathemati
cal notation found in accounting journals and there is a comparable
trend in the monographic literature of the field as well, a trend easily
perceived by scrutiny of publishers’ catalogs or their exhibits at meet
ings.18 Changes in the curricula of accounting majors at both under
graduate and graduate levels reveal strong trends toward additional
mathematics and statistics (see Chapter 11); these changes not only
reflect the growing accounting-mathematics relationship but foretell
the presence of more people who will be equipped to do research in
this domain.
Corollary to the growing use of mathematics, statistics, and probabil
ity theory in accounting p er se is the growing use of these disciplines
17 Robert T . Sprouse and Maurice Moonitz, “A Tentative Set of Broad Account
ing Principles for Business Enterprises,” Accounting Research Study No. 3, New
York, AICPA, 1962, pp. 27-28.
18 For examples of the use of mathematical notation in works on accounting see
Richard Mattessich, A ccounting and Analytical Methods, Homewood, Ill., Richard
D. Irwin, Inc., 1964.
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in the broad field of management. Most of the methodologies discussed
in Chapter 9 are of this kind; they focus upon the formulation of
models of the systems under scrutiny, and most of these models are
mathematical.
T o the successful application of these models accountants possess
capability to make major contributions. During World War II, the
time of origin of many of these new fields, models could measure
effectiveness in terms of such criteria as casualties inflicted or prevented,
ships sunk, submarines “killed,” aircraft brought down or lost. But
now such models must deal with the realities of a peace-time economy;
more often than not such expressions are “cost models” which measure
effectiveness in terms of monetary cost or gain. T he mathematically
talented investigators who devise these models exhibit great skill in
abstraction but sometimes reveal weakness when the time comes to
substitute the numbers that are necessary for meaningful answers. This
is the very area in which accountants are strong, in which their longacquired knowledge of costs can be put to good use. Opportunities for
research of this kind, by accountants who are themselves mathematically
knowledgeable, or who can work in collaboration with those who are,
are almost without limit.
Analogously, the domain of what might be called “clinical’' research
in accounting, investigation of the affairs of specific organizations for
the purpose of generalizing therefrom, is a field of very large scope.
Price level accounting, to cite a case in point, can be investigated
conceptually but its ultimate meaning can best be portrayed by evi
dence through application— a statement applicable, in fact, to many
of the time-dependent phenomena of the accounting world.19
For all of these innumerable and challenging opportunities there is
available the relatively new and immensely powerful tool provided by
the electronic digital computer. These machines are not merely devices
for high speed calculation, they also bring within the capability of the
investigators solutions to problems which were once far beyond his
reach.

Sponsored research
We have already shown that the number of accounting students engaged
in studies leading to the Ph.D. degree is small. Most of these students
derive support from engagement in teaching; there does not exist in
accounting, at least not to sufficient extent, arrangements for the
conduct of sponsored research, in which faculty and graduate students
19 In 1956, the American Accounting Association published Ralph Coughenour
Jones, Effects of Price-Level Changes on Business Incom e, Capital, and Taxes.
In this monograph, four companies’ reports were adjusted for price level changes:
Armstrong Cork, The Reece Corp., Sargent 8c Co., and New York Telephone
Company.

RESEARCH

jointly engage, and from which graduate students derive both financial
support and topics for investigation. We believe that the numbers of
students can desirably be increased and the scope of accounting re
search— particularly clinical research—can be desirably enlarged by
development of programs of sponsored research.
A corporate sponsor, for example, might provide a research grant
to the accounting department of an academic institution, providing for
a member of the faculty to serve as “principal investigator,” for others,
if need be, to serve as “research associates,” and for one or more
graduate students to serve as “research assistants.” T he research to
be performed can be mutually agreed upon, with problems of requisite
rigor for academic purposes, the solutions to which can be of both
interest and profit to the corporate sponsor.
Sponsored research programs of this kind have been successful in
the field of operations research, where substantial numbers of graduate
students have progressed to the Ph.D. by engagement with faculty
on sponsored research projects for railroads, airlines, telephone com
panies, hospitals, printing plants, and government agencies of various
kinds. Most of these investigations have been of the kind described
above as “clinical” but theoretical research has not been uncommon.
Organizations and procedures for the administration of sponsored
research have long been established in many academic institutions, in
many of which there are also schools of business and departments of
accounting. Sponsored accounting research should be, we think, just
as feasible as that now operational in other fields.
If programs of this kind are initiated in the manner recommended
here, it should be realized that there are thorns to be encountered
along the way. Accounting data often are of a confidential nature,
sensitive to the inquisitive processes of research, and safeguards against
improper disclosure may be necessary.20 It is also necessary for sponsors
to realize that educational objectives must have first priority; faculty
and graduate students engaged in sponsored research are neither em
ployees nor consultants, they cannot be expected to maintain regular
schedules nor narrowly to restrict the scope of their inquiries. Aca
demicians, on their part, must also realize that support incurs obliga
tions to sponsors which must be met. Given reasonable tolerance and
understanding, mutual compatibility, and care by sponsors and investi
gators in choices of research topics, such arrangements can be highly
satisfactory, rewarding, as we have said, to investigators and profitable
to sponsors.
20 In one such investigation of cost accounting for local display advertising in a
daily newspaper, actual results were concealed by multiplication of data by a factor
known only to the graduate student. See Sidney Davidson and Robert H. Roy,
“A Case Study in Newspaper Operations,” Operations Research and Systems E ngi
neering, Baltimore, The Johns Hopkins Press, 1960, pp. 786-843.
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We believe very substantial enlargement in the scope and extent
of accounting research to be desirable and recommend sponsored re
search as one way to attain this necessary goal.

CHAPTER

Professional development
All of the chapters which comprise Part I of this report have been
devoted to background for the common body of knowledge to be
presented in Part IV. Much of this discussion has focused upon
objective and subjective criteria for the evolution of a profession, and
the last of these concerns the professional development of certified
public accountants.
Because this is believed to be a criterion of transcendent importance,
it is fitting to begin by repeating the proposition first stated on page 27:
The common body of knowledge presented in Part IV as the primary
objective of this study is not portrayed as a fixed, immutable inventory
but rather as the foundation for what is expected to be a dynamic,
growing, ever-increasing store of learning, constantly agumented over
the lifetime of the beginning CPA. The intellectual habits of the
beginning CPA, insofar as this study is concerned, are assumed to be
compatible with a creed of continual devotion to learning.
Since this is a report about accounting, this proposition could be
narrowly interpreted to specify continual devotion to learning germane
to that field only. We do specify that such learning is necessary; the
beginning CPA’s knowledge of accounting must continue to grow
throughout the lifetime of his professional practice. But we also hope
for something more: intellectual cultivation in a broad sense. T he
pursuit of learning for its own sake is also a necessary part of the
criterion of professional development.
Whether this continual cultivation be in art or mathematics, lan
guage or literature, philosophy or public affairs, or in any other parts
of the domain of knowledge, is less important than sharpening the
professional mind by continued, assiduous learning. T h e acquisition
of new knowledge only through experience is not enough.

Professional development programs in accounting
T he first part of this specification, professional development in the
field of accounting itself, is easily examined, for the performance can
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be portrayed by examining programs at national and local levels. The
ranks of those in the profession have multiplied four times since the end
of World War I I 1 but, as will be shown, the numbers engaged in
post-CPA training have increased at an even higher rate. Educational
programs directed to professional practice have been sponsored by
AICPA, by the state societies, by accounting firms, by government
agencies, and by colleges and universities, and all appear to have
flourished.
AICPA programs2
In 1954 the Education Division of the American Institute of Certified
Public Accountants engaged for the first time in active sponsorship of
a program directed toward the professional development of its mem
bers. T he success of this endeavor, at first called “Continuing Educa
tion,” led in 1959 to formation of the Professional Development Divi
sion of the Institute, directed by a full-time member of the Institute
staff and a five-man Board of Managers. T he growth of this activity is
reflected in the enrollment data shown in Table 1, below. T h e esti
mated enrollment for 1965-66 in the program as a whole is about
17,000.

TA B LE 1 - Professional Development Division Enrollments, 1959-1965*

Year
1959
1960
1961
1962
1963
1964
1965
Totals
* Professional

Seminar
Courses

Clinics, Conferences,
Workshops, Staff
Training Programs

2,193
1,860
2,354
5,991
8,535
9,256
9,486
39,675

713
1,591
1,558
3,124
5,225
5,490
17,701

Development News,

0

Totals
2,193
2,573
3,945
7,549
11,659
14,481
14,976
57,376

No. 24, January-February, 1966, p. 3.

T he program consists of three basic parts: a group of seminar courses,
a lecture series, and a third group comprising workshops, clinics, and
conferences. Workshops, clinics, conferences and staff training pro
grams usually are presented by “faculty” engaged by AICPA; it is
1 Jo h n L . Carey,

The Accounting Profession: Where Is It Headed?

New York,

AICPA, 1962, p. 1.
2 For much of the information reported here we are indebted to William Salowe,
Director of the Professional Development Division of AICPA.
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not uncommon for a special subject, such as data processing, to be
given by an instructor from the staff of an accounting firm. Not in
frequently, the state societies also will participate in effecting arrange
ments for programs such as these.
A brief outline of the program for 1964-65 may convey the scope,
magnitude, and flavor of the effort. A total of 32 courses were pre
sented throughout the country. Among the workshops, clinics, and
conferences were these:
“Improving Client Relations” Two days. (Greensboro, N. C.,
New Orleans, La., Portland, Ore., Detroit, Mich.)
“Developing a Management Services Practice” Two days. (Chi
cago, Ill., Atlanta, Ga., Cleveland, Ohio, Denver, Colo., Fort Worth,
Texas.)
“Procedural Problems in T ax Practice” Two days. (Chicago, Ill.,
Washington, D. C., Boston, Mass., San Antonio, Texas, Los Angeles,
Calif.)
T he printed announcement for 1964-65 included a ten-day staff
training program which offered “accounting firms and business organi
zations an opportunity to provide intensive practical training to mem
bers of their staffs at minimum cost.” Also included in the AICPA
program was a lecture series offering two-day presentations on “Current
Problems in Taxation” and “Systems and Procedures Engagements”;
each of these was offered in three different cities around the country.
T he seminar program was arranged in five “Series” with the following
headings: Accounting, Generally Accepted Auditing Standards, W rit
ing Auditing Reports, Effective T ax Planning, Management Services.
There were two or more topics in each of these series, with six in tax
planning indicative of interest in this important field. Another threeseminar series was devoted to “Management of an Accounting Prac
tice.” Enrollment data for each of the topics was presented in 1965.
(Table 2, page 68) will give some idea of the popularity of each part
of the Professional Development Division program.
State society programs
In addition to cooperation with AICPA, in the manner reported above,
some of the state societies sponsor local professional development pro
grams, sometimes independently and sometimes in collaboration with
universities. A few examples may serve to indicate the scope of these
activities.
T he Florida Institute of Certified Public Accountants, jointly with the
College of Business Administration of the University of Florida and
with Beta Alpha Psi, the honorary accounting fraternity, has offered

Florida
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TA B LE 2 * - Professional Development Division Course E n ro llm e n ts -1965
Seminar Courses
Writing Long-Form Reports
Writing Short-Form Reports
Income Tax Allocation
Depreciation Problems
Management of a Tax Practice
M inimizing the CPA’s Legal Liability
Accountants’ Fees
Budgeting for Profit
Problems of the Closely-Held Corporation
Purchase, Sale or Liquidation
Standards of Reporting
General Standards
Pension and Profit-Sharing Plans
Real Estate Problems
Estate Planning and the CPA
Standards of Field Work
Financing the Small Business
“Cash Flow” Analysis and the Fund Statement
Problems of Partnerships
Improving Profits through Cost Reduction
TO TA L, SEM INAR COURSES

472
480
240
554
199
97
673
88
1,262
888
479
213
419
485
347
508
640
818
284
340
9,486

Clinics, Conferences and Workshops
Improving the Administration of Your Practice
How to Manage
An Introduction to ADP
How to Increase Staff Efficiency
Developing a Management Services Practice
Procedural Problems in Tax Practice
Tax Lecture Series
Management Services Lecture Series
TO TA L, CLINICS, CONFERENCES and W ORKSHOPS

460
158
1,181
246
215
635
1,017
671
4,583

Training Programs
Staff Training Program
Training Program for In-Charge Accountants
TO TA L, A LL COURSES
* Professional

Development News,

653
254
14,976

No. 24, January-February, 1966, p. 3.

a two-day “Graduate Accounting Conference” each year for the past
15 years. Speakers are drawn from the ranks of practicing CPAs, most
of them from within the State but some from outside, and there are
lecturers from the faculty of the University as well. As an added,
desirable feature, undergraduate and graduate students are invited to
attend.
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A similar conference, the fourth in as many years, on “Management
Advisory Services” was held in November 1965 on the campus of
Florida State University, again with the tri-partite sponsorship of
FICPA, the University, and Beta Alpha Psi. Each year FICPA also
joins the Florida Bar Association and the University of Miami in
sponsorship of the “University of Miami T ax Conference.”
T he Florida Institute also sponsors a “Distinguished Lecturer Series”
each year. “A special committee charged with responsibilities of ad
ministering this program makes the annual selection of a distinguished
lecturer who is invited to come to Florida and participate in a series
of lecture programs on the campuses of major universities and colleges
throughout the state. These will generally include Florida State U ni
versity, University of Florida, University of South Florida, and U ni
versity of Miami. At the University of South Florida smaller colleges
in the area are invited to participate, namely, Florida Southern College,
University of Tampa, and Presbyterian College. . . . A sampling of
distinguished lecturers includes Professors Carman Blough, W. A.
Paton, Robert K. Mautz, Robert A. Sprouse, and others. T he lecture
series is designed to attract students, faculty and practicing CPAs.”3
Within the framework of the Florida Institute there has also been
established the “R. Warner Ring Educational Foundation,” which has
provided a grant in support of a visiting lecturer at the University of
Florida. Professor Blough has served in this capacity, teaching graduate
courses in the University and lecturing throughout the state.
Professional development activity on the part of the California Society
of Certified Public Accountants appears to be comparably vigorous;
indeed their programs, having begun in 1951, antedate those of the
AICPA. Not surprisingly, considering the size of the State, many of
the programs in California are offered by the several chapters of
CSCPA. Topics of the courses, conferences, workshops, and technical
sessions, as they are categorized, are quite similar to those sponsored
by AICPA, with the added feature that presentations are rated by the
registrants, presumably as guides for future programming.
Statistics for 1964-65, which include evaluation of the programs and
the history of the professional development effort in California, are
shown in Table 3, page 70.4

California

In Michigan, as in Florida and California, professional development
activities for CPAs are closely tied with two of the State universities,

M ich iga n

3 From a letter by Clifford C. Beasley, Managing Director, FICPA, to whom we
are indebted for all of the information presented here.
4 Table 3 has been reproduced with permission from “Reporter for Professional
Development— 1964-65 Annual Report,” California Society of Certified Public Ac
countants, p. 3. Thanks are also due to Arthur Sargent, Executive Director, CSCPA,
for this and other information on professional development in California.
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TA B LE 3 - Professional Development Data, California Society of CPAs
R EGISTRATIO NS

HISTO RY OF R EGISTRATIO N

REG ISTRATIO N BY CATEGORIES*

Prior Years

Member Status

1951-52 - 1958-59
1959-60
1960-61
1961-62
1962-63
1963-64

1,170
2,155
1,517
521
8
17
2

Principal
Partner
Staff
Private Industry
Government
Educator
Student

10,169
1,618
1,970
2,830
5,175
5,391

Total

5,390

Fiscal Year 1964-65
AICPA Seminars
CSCPA Seminars
CSCPA Conferences
AICPA Regionals
CSCPA Technical Sessions
Total

1,247
183
4,752
537
760

Size of Firm
1 through 10
11 through 30
31 and over

2,387
1,101
944

Total

7,479

4,432

* Totals do not reflect all registrations, since not everyone completes a course or conference
evaluation sheet. However, these registrations clearly illustrate that small firms find these
courses helpful; note the preponderance of registrations from firms of under ten persons.
Also note the large registration from private industry.

EVALU ATIONS

Seminars
Scope
Presentation
Instructor

Excellent
585
681
808

Conferences, Workshops, Technical Sessions
Total Program
1,915
Individual Topic and Speaker
6,229

Good
384
301
198

Fair
14
8
10

1,655
11,158

188
2,682

Poor
1
0
2

38
729
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the University of Michigan in Ann Arbor and in Detroit, and Michi
gan State University in East Lansing.
June 1965 was the occasion for the eighteenth annual “Accountants’
Graduate Study Conference,” presented by the Michigan Association
of Certified Public Accountants in cooperation with the Graduate
School of Business Administration of the University of Michigan.
Speakers for the technical sessions included partners in public account
ing firms, some from Michigan and some from outside the State. Other
professions were also represented.
In East Lansing, as part of the Continuing Education Program of
the Kellogg Center of Michigan State University, there have been
annual one-day sessions devoted to a “CPA State T ax Forum,” jointly
sponsored by the Michigan Association and the College of Business of
the University. Faculty of the University, however, have participated
only to a modest extent, most of the speakers being CPAs from Mich
igan firms and representatives of the Department of Revenue of the
State government.
As might be expected in an area where CPAs are so numerous, a very
active program of professional development is sponsored by the New
York State Society of Certified Public Accountants. T heir announce
ments for 1966 declare that more than 11,000 participated during
calendar 1965.5 As in other states, New York’s programs consist of
courses, seminars, workshops, and technical meetings, some sponsored
by the State Society and some in collaboration with AICPA. T he pro
gram for 1966 also included a three-day, live-in conference at Briarcliff
College but this was the only session listed in conjunction with an
academic institution. A professionally oriented, pragmatic approach
characterizes the program in New York, just as it does elsewhere.
An interesting feature of the New York State Society program is the
recognition of achievement through the award of a Certificate of
Advanced Study. A total of 60 “points” is required for the granting
of the certificate, 36 of which represent required subjects in auditing,
taxation, and management services.
New York and also the other states which have been discussed here,
Florida, California, and Michigan, are major accounting centers. So
also are such states as Illinois,6 Ohio, Pennsylvania, and Texas. In
these states, professional development programs are comparably ex5 “ 1966 Professional Development Program,” New York State Society of Certified
Public Accountants. W e are indebted to Gilbert Desvernine, Director of Public
Relations, NYSSCPA, for this and other information on professional development.
6 Miss Jeannette M. Cochrane, Executive Director of the Illinois Society of
Certified Public Accountants, has supplied information for which we are greatly
obliged. Professional development programs in Illinois are as extensive as those
previously described.
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tensive, while in those states less well-populated with CPAs there is
naturally more reliance upon AICPA for the provision of the necessary
arrangements and sponsorship.
Professional development in accounting firms
It is, of course, not surprising to report that programs of professional
development are extensive in the larger accounting firms. All of them
engage in such activities but, since the number of such organizations
is small and since additional details are reported in questionnaire
results, the programs of only two firms will be outlined here and pre
sentation will be brief.
T he “ 1964 Training and Staff Meeting Schedule” of one firm lists
a total of 103 round-table discussions and training sessions for groups
consisting of partners, partners and managers, managers and super
visors, and personnel from such specialized areas as the tax department
and management services. Professional development programs are also
provided for juniors, seniors, and semi-seniors, with heavy emphasis
upon data processing and quantitative techniques. New management
services are the foci of a number of sessions for partners and managers.
Management services personnel are themselves exposed to a variety of
topics, some of them presented in what are called “internal seminars.”
Another firm engages not only in comparable instructional activities,
covering many topics and personnel at all levels, but also supports an
extensive program of specialized publications dealing with such topics
as: purchasing, electronic data processing, operations research, and
production control.
These capsule reviews indicate that professional development activity
is given much emphasis in the larger accounting firms. On a descend
ing scale, similar activities are provided by smaller firms, but here, as
shown by the questionnaire (p. 159), there is greater dependence upon
the programs of the professional societies.
Government programs
As a very large employer of accountants, the Federal government is
understandably interested in their welfare and one manifestation of
this interest is in the sponsorship of professional development. Two
agencies, the U. S. Army Audit Agency and the General Accounting
Office, may serve to illustrate the nature and scope of these activities.
U. S. A rm y
A u d it A gen cy

In an article in the Bulletin of the U. S. Army Audit Agency,7 Sidney
S. Baurmash reports the employment of about 300 CPAs in what is
described as a “world wide organization.” Both this and an earlier
7 Sidney S. Baurmash, “Guided Self-Development: An Important Step Towards
Professional Growth,” Bulletin of the U.S. Army Audit Agency, Sept. 1963, pp.
22-26. Mr. Baurmash, who is Chief, Staff Management Division, Office of Manage
ment and Resources, also supplied additional information.
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paper by William L. Campfield8 describe very active sponsorship of
professional development by the Agency.
Instruction is not directed solely to CPAs but to all who are ex
pected to engage in auditing. T he extent of effort related to electronic
data processing seems remarkable, an emphasis which probably reflects
the widespread use of computers by the organizations audited by AAA.
T he program for fiscal 1965 itemized six training areas and estimated
enrollments at about 2,000 for some 11,500 man-days of instruction.
T he professional development program sponsored by GAO consists
of a substantial effort within the organization itself, plus a smallerscale program of staff development through non-governmental facili
ties.9 T he in-house program differs markedly from those sponsored
by AICPA and the various states in that the periods of instruction are
longer: of 15 and 10 days duration, for example, for orientation, inter
mediate training, and automatic data processing; and of 18 weeks for
the “Advanced Accounting and Auditing Study Program.”
In the area described as “staff development” GAO has given active
support to those seeking the CPA. Members of the staff of GAO also
have participated in Advanced Management or Executive Development
programs at Harvard, Stanford, and the University of Michigan.
The magnitude of effort expended in the field of professional devel
opment, as it has been described above, obviously is very large. How
ever, there are some gaps which merit reinforcement.
It is likely that many practicing CPAs will need updating in mathe
matics, statistics, and probability, both to meet emerging needs of pro
fessional practice and to keep abreast with those who will be entering
the profession. These are disciplines which cannot be mastered in
two- or three-day seminars; continuity of effort in the manner of college
classes is necessary.
A further difficulty arises from differences in background; some
entering such programs will be much more advanced than others. T o
avoid impatience on the one hand and mystification on the other,
programs at different levels of sophistication will be necessary, like
those already started by the National Association of Accountants.10
Teachers of these subjects must be more than ordinarily sensitive to
8 William L. Campfield, “Army Audit Agency Training Objectives,” Bulletin,
Dec. 1962, pp. 46-52.
9 Comptroller General’s Annual Report for the fiscal year ending June 30, 1964,
p. 311 et seq. We are obliged to Leo Herbert, Director, Office of Staff Management,
GAO, for supplying the information presented here.
10 The NAA has initiated a series of mathematics courses given at various loca
tions throughout the country. They are offered at various levels beginning with
Basic Mathematics, then Advanced Methods and Models, then to be followed by
Statistical Inference, and Probabilistic Models, the latter two to be offered in fall
1966 and spring 1967, respectively.
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the capabilities of their students; they must also understand the rela
tionships between these mathematical disciplines and accounting, in
order that their instruction have the essential quality of verisimilitude.
These requirements will not be easy to meet, and it seems essential
that academic institutions be asked to lend support to the effort.
A second major area of need is instruction in electronic digital com
puters and related systems. Interest in computers is high, as evidenced
by heavy attendance at AICPA sessions on EDP11 but these programs,
as far as we know, do not give CPAs direct access to machines. Experts
in the computer field often declare that the only way to learn about
computers is to use one. We believe, therefore, that professional
development programs should be initiated in which practicing CPAs
may acquire understanding of computers, facility to deal with these
machines, ability to design simple information systems, and requisite
skill to program and execute the systems designed.
Beyond these needs, which may be met by the professional societies,
perhaps in company with academic institutions, are programs in ad
vanced management and executive development offered by such insti
tutions as Harvard, Chicago, Stanford, and Michigan. The professional
development of CPAs would be desirably broadened and enhanced if
enrollments by CPAs in programs such as these were substantially in
creased.
It is important, however, that this effort be sustained for, as John
Gardner has said, “T he only stability possible is stability in motion.”12
This will require not only continued support and emphasis by spon
soring organizations but the exercise of imagination, the introduction
of new subjects, the injection of new ideas, the dynamics of continual
change. No directions for this can be given save perhaps the comment
that future programs may give more emphasis to the impact of new
ideas and new methodologies upon the world of public accounting.

Self-renewal
Although the words “Self-Renewal” by no means describe the idea,
they have been chosen (with apologies to John Gardner12) to deline
ate the broad area of cultivation specified as necessary for those who
would be members of a profession.
11 Enrollments in 1963, the first year, were 678, increasing to 935 in 1964, and
1181 in 1965. (Professional Development News, No. 24, January-February 1966,
p. 3.) Encouraged by the apparent interest of the membership, the Institute has an
nounced plans to supplement the “Introduction to ADP” course with “Auditing
of EDP Installations,” and with several others involving information processing
systems (T h e CPA, February 1966, p. 4).
12 John Gardner, Self-Renewal: T h e Individual and the Innovative Society, New
York, H arper & Row, 1963, p. 7.
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The extent to which such a requirement is met is obviously much
more difficult to evaluate, for the range of intellectual pursuits is
almost infinite. For statistics one must fall back upon the national
scene; for exemplification upon reports received from individuals, who
may or may not be representative; for summarization and conclusions
upon what might well be called “visceral reactions.” Our conclusions
in this important area must therefore be identified for what they are:
opinions.
T he pursuit of learning by American adults is a remarkable phe
nomenon, involving almost thirty million citizens.13 Only a part of
this huge effort has been at the college level but that part has been
significant, reflecting ever larger interest in and capability for more
demanding subjects by growing numbers of students. At the college
level largest enrollments are in the humanities— a circumstance sig
nificant to self-renewal— and these are followed by enrollments in
behavioral science and business in that order.14
One other point is worthy of mention in this portrayal of the na
tional scene. There has been an important change in concept from
“adult education” to “continuing education.”15 T he notion of educa
tion as a compartmentalized process, consisting of elementary school,
high school, and undergraduate and graduate study in a college or
university, is giving way to the concept of “lifetime learning” that was
postulated earlier in this report (page 27).
T h e extent to which CPAs themselves engage in self-renewal is not
known but it does not seem unreasonable to assume that members of
the profession are adequately represented in the kinds of programs
alluded to above, an assumption reinforced by our many observations
of leaders in the profession.
In addition, we have directly corresponded with a number of young
CPAs, selected by members of the Commission as probable leaders of
the future. Although our questions to them may have been somewhat
leading, their responses included frequent references to a diversity of
interests: history, art, drama, literature, mathematics, music, science,
public affairs, theology.
Our “visceral conclusion” is that leaders in the profession score well
in their devotion to self-renewal.
13 John M. Ziegler, ‘‘Continuing Education in the University,” Daedalus,
X C III, No. 4, Fall 1964, 1162 (footnote). According to a 1961-62 survey, the National
Opinion Research Center of the University of Chicago found that "28,770,000
persons were engaged in some kind of educational activity.”
14 “Description and Analysis of Program and Enrollment Data 1960-1961 through
1962-63 and Projection of Future Enrollments,” Minneapolis, Joint AUEC-NUEA
Committee on Minimum Data and Definitions, 1964.

15 Ziegler,

op. cit.,

p. 1168.
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Formal organizations
T he practice of public accounting is carried out in an environment
consisting of what are best described as formal organizations. Like so
many other things in our society, formal organizations have undergone
and are undergoing a variety of changes: in size and complexity, in
structure and behavior, and in the means available for the accomplish
ment of organization goals. These environmental changes will be con
sidered here because they profoundly affect what CPAs need to know.
Changes in organizational size, complexity, structure, and behavior
will be discussed in this chapter, these topics to be followed in the
next two chapters by brief coverage of the quantitative methods im
portant in decision-making by organization executives, and by dis
cussion of the electronic digital computer, a revolutionary tool of great
importance to formal organizations and to the accountants who serve
them.

Characteristics of formal organizations
Since CPAs serve formal organizations, they must understand them, if
their services are to be provided in a manner which the public “has
a right to expect.”1 This is not easy; the subject is abstruse, not simple;
the state of knowledge of organizations is as yet rudimentary; there
is no adequate taxonomy as in biology,2 nor are there models of any
kind capable of more than crude representation of either the struc
tures of organizations or the dynamics of their behavior.
Moreover, exemplification of formal organizations is easy but explicit
1 Prospectus for the study, p. 2.
2 “Profile of the Profession: 1975.” Reported for the Long-Range Objectives
Committee of AICPA by David F. Linowes from a Committee interview with Dr.
John W. Gardner, then President of the Carnegie Corporation of New York, now
Secretary of Health, Education, and Welfare, p. 2.
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definition is not.3 General Motors would be recognized and accepted
as a formal organization by everyone, so also would the Army, a
department store, a bank, a government agency, a university, or a
church, hospital, or club. Each of these, and diverse others, can be
perceived to have certain common characteristics:
Each has “formalized existence”; that is, the presence and purpose
of the organization is known to its own members and to others as well.
Each seeks to attain stated goals and does so by providing things
wanted by society and/or by the organization’s own members.
Each strives for continuity and longevity, usually at something more
than the level of mere survival.4
Each, with the exception noted below, is characterized by hierarchical
structures which, from one organization to another, may vary in form
but not in substance.5
Each, again with reference to the exception noted below, consists
of individuals who are attached to the organization in various ways,
to whom specific functions usually are assigned.
All of these characteristics imply, and the last two require, that an
organization, to be recognized as such, must consist of more than one
person. However, for this discussion the exception noted must be
made; a restriction that would exclude the corner grocery store, the
small farmer, the one-man service facility, all of the many one-person
“organizations” which are served by CPAs—many of whom are indi
vidual practitioners— is not acceptable. T he world of formal organiza
tions, as it will be viewed here, will encompass the full range of those
entities which are recognizable, purposive, and enduring, whether they
consist of single individuals or aggregations of many.

Growth
Among the changes which have taken place in formal organizations
during the past two decades growth is most easily identified and
described. T h e economy itself has burgeoned, as is well known to
3 James G. March and Herbert Simon, Organizations, New York, John Wiley &
Sons, 1958, p. 1: “It is easier, and probably more useful, to give examples of
formal organizations than to define the term.”
4 Ad hoc organizations, of which the Commission to this study is an example,
may not, of course, exhibit this propensity for continuity of existence. However, it
is common knowledge that many organizations struggle to remain in existence after
their stated missions have been accomplished. This somewhat curious propensity
for survival can be observed in committees in some voluntary organizations.
5 Herbert L. Simon: “The Architecture of Complexity,” Proceedings of the
American Philosophical Society, CVI, no. 6, Dec. 1962, p. 468.
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everyone, and, along with this spectacular growth— and, no doubt, a
necessary condition for it— formal organizations have proliferated in
both numbers and size.
A few statistics comparing the recent past with the present may serve
to document the growth pattern.6 In 1945 the Gross National Product
was valued at $213.6 billion; in 1964 the preliminary estimate of GNP
was $622.6 billion. While adjustment for changes in the purchasing
power of the dollar diminished the apparent magnitude of the change,
it is still very large; output has approximately doubled within these
two decades.
These data are supported by other figures:
Total civilian labor force rose from 53.9 million in 1945 to 73.9 mil
lion as of March 1965.
The index of productivity per man hour was 70.9 in 1947; it is esti
mated to be 120.5 for 1964.
Gross weekly earnings in manufacturing industry were $44.20 in
1945, against $102.97 in 1964, these figures reflecting a combination of
nearly constant average weekly hours worked and a rise in gross average
hourly earnings from $1.02 in 1945 to $2.53 in 1964.
Organization data reveal comparable growth:
Sole proprietorships numbered about 6.6 million in 1947, with re
ceipts of $101 billion; in 1962 the number of such enterprises had risen
to 9.2 million, with receipts of $178.4 billion.
Partnerships increased also, from 889,000 in 1947, with receipts of
$59.2 billion, to 932,000 in 1962, with receipts of $72.3 billion.
Of much greater significance was a doubling in the number of corpo
rations reported, from 552,000 in 1947 to 1,268,000 in 1962, accompa
nied by an even larger growth in receipts: from $353.8 billion to
$895.1 billion.
In the light of these changes, a quadrupling of the numbers of CPAs
since 1945 is not surprising.7
Changes in financial patterns are, in a very real sense, of even greater
significance to CPAs:
New issues of corporation securities of all types were valued at $6.1
billion in 1945 but retirements were slightly greater than this amount,
for a small negative net change. In 1964 the value of new issues rose
6 All of the data presented here have been taken from Statistical Abstract of the
United States— 1965, Washington, D. C., U. S. Department of Commerce (U. S.
Government Printing Office), 1965. Detailed table and page references will not be
given to avoid a plethora of footnotes.
7 John L. Carey, T h e Accounting Profession: W here Is It H eaded? New York,
AICPA, 1962, p. 1.
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to $14.5 billion against retirements of $6.4 billion, a positive net change
of more than $8.1 billion.
Over a much shorter span, from 1956 to 1962, the total number of
individual share owners rose from 8.6 million to 17.0 million, a slight
majority in each case being women.
Thus, despite the fact that individual investors account for only
five per cent of new equity funds used for capital investment,8 the
population of those to whom CPAs have “third-party responsibility”
has almost doubled in less than a decade. Many of this multitude of
new investors very probably are unsophisticated in financial matters
and, to that exent, CPAs’ responsibilities have increased by a factor
even larger than the population ratio.
Ten companies, picked at random from the rosters of 500 largest
industrial corporations reported annually by Fortune 9 may serve to
illustrate the growth patterns of individual enterprises. Of the com
panies chosen all showed substantial growth in annual sales volume
with four of the companies showing sales increases by a factor of two
or more. Total sales for the group as a whole rose from $5.1 billion
to $7.4 billion over the nine-year period.
These statistics do not portray growth in formal organizations other
than in the world of business, nor do they show changes in single
enterprises. A few examples will suffice to show that the patterns of
growth for non-business organizations are much the same.
In the academic world, annual expenditures by universities and
colleges in the United States have risen even more rapidly: in 1940
expenditures for higher education totalled $674 million; by 1950 this
figure had soared to more than $2.2 billion, and by 1960 to $5.6
billion.10 One institution, illustrative but not necessarily typical,
increased expenditures for academic activities from about $12 million
in 1950-51 to $44.5 million in 1963-64; during this same period ex
penditures for the operation of a large research facility rose from $6.0
million to $49.4 million.11 It is a fair guess that many of the insti
tutions represented in the aggregate figures are audited, and the data
are to that extent measures of both increased opportunity and respon
sibility for CPAs.
8 John L. Carey, T h e CPA Plans for the Future, New York, AICPA, 1965, p. 35.
9 Fortune, Supplement to LIV, no. 1, July 1956, pp. 1-16, and L X X II, no. 1,
July 1965, pp. 149-168. The companies sampled were Allis-Chalmers, American
Tobacco, Bristol-Myers, Cluett Peabody, Hercules Powder, Johns-Manville, MMM,
RCA, Sun Oil, and U. S. Rubber. Although the organizations represented in each
complete list were not altogether the same in each of the two years reported, it is
interesting to note that total sales for each group of 500 rose from $161.4 billion in
1955 to $266.5 billion in 1964.
10 Statistical Abstract of the United States, op. cit.
11 Treasurer's Reports, The Johns Hopkins University, 1950-51 and 1963-64.
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Indicative of size changes in government organizations are taxes,
and these, not surprisingly, showed similar growth propensities: from
a total of $20.8 billion in 1942 for Federal, state, and local taxes com
bined, to $51.1 billion in 1950, to $131.1 billion in 1963. T he per
capita data for these years were $154.18 for 1942, $336.90 for 1950,
and $695.0 for 1963.12
These examples of growth could be multiplied many times. They
seem to suggest that big organizations must grow bigger by absorption
of smaller units, accompanied by the shrinkage or demise of those
lesser organizations. “Studies, however, do not bear this out. T he
number of small businesses per dollar of GNP has followed a very
constant trend. Business population, both large and small, is very
closely related to GNP.”13 Forecasts of population growth and con
tinued increases in GNP indicate that further growth in the numbers
and sizes of formal organization may be expected in the future.14

Complexity
Organizations of all kinds and sizes have also become more complex.
Those consisting of only one person have been increasingly constrained
by ever more government regulations in zoning, tax matters, prices,
discounts, welfare, and now in the domain of civil rights.
Multi-person organizations have all of these complications, plus the
inter-personal relationships which not only permute with growth in
organization size but have changed fundamentally in their very nature.
Superior-subordinate relationships in formal organizations, once char
acterized by command and obedience, are now much more “demo
cratic,” the executive explains and persuades where once he ordered.15
And, when he does command, he is careful to issue orders which have
high probability of subordinate acceptance.16 Few if any transitions
have complicated organization behavior more than this one.
Organization loyalties, once expected and not infrequently demanded
by employers, and largely accorded by employees, have also changed.
For large numbers of employees in industry, loyalty to the union has
taken precedence over loyalty to the company. In organizations em
ploying professionals— a phenomenon increasing at a remarkable rate—
12 Statistical Abstract, op. cit.
13 “Profile of the Profession: 1975." Quoted from a report of the Long Range
Objectives Committee of AICPA prepared by Malcolm M. Devore, based upon a
Committee interview with Dr. Ezra Solomon, Director of the International Center
for Advancement of Management Education, Stanford University, p. 12.
14 Ibid., pp. 3-4.
15 Robert H. Roy, T h e Administrative Process, Baltimore, The Johns Hopkins
Press, 1958, Chap. V.
16 Chester I. Barnard, T h e Functions of the Executive, Cambridge, Harvard
University Press, 1947, Chap. X II.
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loyalty to the profession or to the discipline is often more important
than devotion to the organization; the employee is first a doctor,
chemist, physicist, mathematician, lawyer— or CPA— and accords a
lesser devotion to the organization for which he works. While there
may be desirable overtones in such situations— in observance of pro
fessional ethics, for example— there are also complications for admini
strators and for those who need to understand organization behavior.
At the very large end of the scale of organization size further com
plications arise: from sheer numbers, as already suggested, from changes
of various kinds in the structure of organizations, and from inter
dependencies which increasingly permeate our society. These will be
explored briefly— and of necessity inadequately— because they too
relate to the knowledge and understanding required by tomorrow’s
generation of CPAs.
Changes in organization structure
For a long time organizations were believed to be essentially twodimensional: divided vertically into hierarchical levels showing chains
of command and channels of communication, and horizontally into
departmental units of various kinds. Organization structure has never
been as simple as this, of course, but the concept of the line or military
form has been dominant for a long time.
T h e advent of staff relationships and their subsequent proliferation,
a phenomenon of great significance, superficially did not seem to alter
two-dimensional organization structure, because of the conventional
belief that staff are supposed only to advise line executives within the
areas of staff expertise. But in truth staff units do much more than
this. T heir roles in the kinds of group decisions which are prevalent
in the complex organizational world of today have become quite
powerful, their specialized knowledge and talents very often deter
m ine decisions, even though authority apparently is vested in others.
Staff units, in reality, have become another dimension in organization
structure.17 This fact is of very great importance in the relationships
between CPAs and their clients, a subject discussed more thoroughly
below.
In manufacturing organizations, Frederick W. Taylor proposed
something very like this many years ago in his advocacy of “functional
foremanship,” a mechanism to bring expertise with authority to bear
upon the work place.18 His ideas never really caught on as he detailed
them— although present-day planning departments are a valuable by
product— but the end result in organization structural change has been
17 Roy, op. cit., Chap. VII.
18 Frederick W . Taylor, Shop M anagement, republished in Scientific Manage
ment, New York, Harper 8c Bros., 1947, pp. 100-104.

FORMAL

ORGANIZATIONS

roughly equivalent to that brought about by the proliferation of staff.
The equation expertness = authority is often a valid model in organiza
tions today.
This third dimension in organization structure, often unplanned,
has been further complicated by additional dimensions, both planned
and unplanned. In large enterprises it is not uncommon to find the
traditional line structure, with conventional hierarchy and depart
mentalization, augmented by assignment of authority in other ways:
by geography, by function, by project, for example. Thus, all of a
company’s organizational units in the mid-west can be made the
responsibility of an executive in charge of the area; there can be
another in charge of quality control for the company as a whole; and
still another charged with the task of getting a specific project finished
on schedule and at a profit.
Under such circumstances the conventional organization chart, with
its familiar lines and boxes, is quite inadequate, for the organization
has become a kind of multi dimensional matrix, incapable of graphic
representation. In this matrix there are of necessity intersecting cells,
interfaces, so to speak, where the authority of the regional vice-presi
dent, the chief of quality control, and the project director will from
time to time collide, each wanting to do that which he thinks best for
his particular axis of the organization. Dealing with such collisions
provides many of the problems with which executives governing the
whole system must deal, and since CPAs are involved with information
systems, both in their design and evaluation, these dimensional com
plexities are of considerable significance to the profession.
Changes in organization structure of this kind usually are planned,
instituted by decisions made by constituted authority. Yet another,
usually unplanned, dimension is added by the presence of a labor
union, formally a separate, outside organization entity but in reality an
active functioning part of the parent organization itself, capable of
communication at every level without fear of reprisal.19 Less percepti
ble but no less real are the kinds of informal groups described by
Roethlisberger and Dickson, who found deliberate restriction of out
put by group piece-rate workers at the Hawthorne plant of Western
Electric.20
Growth of formal organizations by the varied processes of merger have
been commonplace for a long time. Combinations of this kind may
be simple, as in the case of outright purchase, or they may be so com
plex as to make obscure the nexus of organization, leaving identifica19 Burleigh B. Gardner and Charles R. Moore, H um an Relations in Industry,
Homewood, Ill., Richard D. Irwin, Inc., 1950, pp. 121-124.
20 F. J . Roethlisberger and W . J . Dickson, M anagement and the Worker, Cam
bridge, Harvard University Press, 1940, Chap. X X III.

M erg ers

85

86

HORIZONS

FOR

A PROFESSION

tion of the enterprise itself a matter of great difficulty, thus presenting
awkward and abstruse problems to CPAs in the exercise of the attest
function.
For a long time mergers could be described as extensions of logical
growth patterns: a newspaper or chain of them acquires or joins with
another newspaper; a railroad achieves control over a connecting line;
a manufacturing concern buys a supplier of component parts, or out
lets in the direction of the market place; two CPA firms join to form
a larger unit; and so on ad infinitum.
Mergers of this kind still take place because they offer advantages
to the organizations which come together: operational economies,
better control of sources of supply or sales outlets, better quality
assurance, larger research capability, or, as in the case of CPA firms,
the ability to offer broader, more specialized services to clients.
But, as in the case of other changes in the structure of formal
organization, this mechanism of change also has become more complex.
It is now fashionable— use of the word here is fanciful but not inac
curate— to diversify. Mergers are no longer bounded by the logic of
evident relationships but instead involve enterprises which are seem
ingly quite disparate: an airline-steamship company buys a chemical
plant producing sulfuric acid and fertilizer; a manufacturer of heavy
equipment for the railroads acquires an electronics subsidiary; a
builder of space vehicles joins with a firm in the construction industry.
In some of these cases there are no doubt tie-lines which do not meet
the eye but many such mergers seem to require a different logic.
Diversity, perhaps, is regarded as a protection from economic recession,
hopefully a device wherein a declining market in one area may be
counterbalanced by rise in another under the same organization um
brella. Faith in the value of diversification also may be nurtured by
the growing belief that management per se is becoming a profession,
that the professional manager is capable of presiding successfully over
formal organizations of many different and diverse kinds.21 Perhaps
also the concepts of division autonomy, introduced so successfully into
General Motors by Alfred P. Sloan and now widely imitated by many
other organizations, may have contributed to the feasibility of acquir
ing operational control over enterprises very different in character from
the parent concern.22
Whatever the logic may be, mergers of all kinds create complications
in formal organizations and these must be understood by CPAs.
21 James Burnham, T h e Managerial Revolution, New York, John Day Co., 1941.
22 Alfred P. Sloan, My Years with General Motors, New York, Doubleday 8c Co.,
1964. The success of Mr. Sloan’s decentralization of authority is in striking contrast
with the strong central control exercised by Henry Ford. See Allan Nevins and
Frank Ernest Hill, Ford: Decline and Rebirth 1933-1962, New York, Charles
Scribner’s Sons, 1963.
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Organization cost patterns
Accountants, for as long as there has been accounting, have been forced
to deal with so-called “fixed” and “variable” costs, the first of these
generally describing those costs not affected by nor dependent upon
marginal units of production or other activity, the second, those costs
directly related to each unit made or operation performed. While this
has been an extremely useful classification, its inadequacies are well
known: “fixed” costs are not really fixed but at intervals rise vertically,
often by very large amounts, as investments are made in new machines,
new plant, or new technology; and “variable” costs also are often
intractable by refusing to conform to simple linear relationships. T he
result, as is well known, has been complicated; discontinuities and non
linear relationships between cost and productive volume often defy
explicit mathematical representation.
T he purpose here, however, is not cost analysis per se but the depic
tion of trends which have important effects upon formal organizations,
and upon the relationships between CPAs and their clients.
Exemplication may serve to make the point.
A mediaeval scribe, engaged in hand-lettering a manuscript, needed
to “invest” only in a desk and chair, paper, ink, and pen, in order to
carry out his appointed task. T he relatively large cost of the scribe’s
labor and skill would dominate the economic picture.
This situation was dramatically changed during the latter half of
the 15th Century by the invention of movable type and the handoperated printing press. With these the resources required to produce
a book were shifted; the labor of the scribe was eliminated altogether
and his skill at calligraphy embodied in solidified pieces of metal
which, when assembled and justified by a less skilled compositor, could
be used to print as many duplicate copies as type wear would permit.23
T he combination of higher fixed cost and lower variable cost brought
about by the new technology resulted in a much lower unit cost and
a much lower selling price for a much larger market.
This process has been repeated again and again and, indeed, still
goes on. All of which is admittedly both elementary and obvious,
especially to accountants. In addition, the case has been oversimplified;
there are other reasons for embracing new technology besides the
attraction of lower unit variable cost: quality assurance or dimensional
uniformity, for example. But the pursuit of lower unit variable costs
by ever larger investment remains the dominant procedure. Of this
23 Because of present-day concern over the impact of automation on employment
(see Carey, T h e CPA Plans fo r the Future, op. cit., pp. 53-57) it may be pertinent to
interject that by the end of the 15th Century some 6000 scribes in France had been
displaced by the invention of printing. See D. B. Updike, Printing Types, T h eir
History, Forms, and Use, Cambridge, Harvard University Press, II, 1937, 248.
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procedure two corollaries, which may not be so obvious, may be stated:
(1) the economic life spans of the ever larger investments required
by successive technological advances are growing shorter, and (2) in
at least a few areas we may be at or near the ultimate in possibilities
for further reduction in unit variable cost.
For the first of these, printing again supplies a ready example. Scribes
dominated the scene for many centuries. From the time of Gutenberg
until 1890, the hand compositor was king, but he in turn was destined
to be diminished or displaced by the invention of the linotype, a
machine vastly more complex and expensive than its more simple hand
casting predecessors. T he linotype has been the dominant composing
machine for about 75 years but its sway, after a very much shorter
time span, is threatened by photo composition, a still more sophisticated
technology, which in its turn will probably have a still shorter life
span, for character recognition appears to be just over the horizon.
What the effect of this complex development may be cannot be pre
dicted but that it will shorten the life span of its predecessor tech
nologies seems certain.24
T h e second corollary also may be exemplified by the pattern of
current events. As faster and faster aircraft are created, their design,
prototype, and testing costs rise by orders of magnitude and so also
do the costs of related ground installations. At the same time possi
bilities for reductions in the variable cost of operation, inevitably
associated with flying time between points of departure and destina
tion, grow less and less attainable. T he advantage of three days held
by a jet over a train for a transcontinental trip makes the aircraft
economically attractive, but the two-hour additional gain which might
be achieved by a future supersonic transport merits a much harder
look before the very large amount of required capital is ventured.
T h e computer also provides examples of the reduction of variable
cost to negligible levels. One project, associated with military opera
tions research, required an initial investment of some 200,000 man
hours for analysis and preparation of the computer program; the com
puter thereupon produced the necessary data in 29 minutes.25 While
24 For this concept of declining technological life spans we are indebted to
Joseph F. McCloskey’s study of the phenomenon in weapons. T he long bow, cross
bow, musket, rifle, and machine gun successively required larger resources for
creation but each dominated the battlefield for a shorter time than its predecessor
weapon. See Joseph F. McCloskey, "An Historical Approach to the Direction and
Control of the Research and Development Function,” presented at the 12th Na
tional Meeting, Operations Research Society of America, Pittsburgh, Pa., Nov.
1957 (abstract in Operations Research, VI, No. 1, 149).
25 Richard E. Zimmerman, “A Monte Carlo Model for Military Analysis,”
Operations Research for M anagement— II, Joseph F. McCloskey, and John M.
Coppinger, eds., Baltimore, T he Johns Hopkins Press, 1956, pp. 376-400. The
figures stated are not contained in the paper but are recalled from a lecture
presentation.
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this example has been very much oversimplified and is by no means
typical, it is illustrative of the high costs and high risks incurred by
investment today in new technology.
T he CPA very often is involved with his clients in these critical
investment decisions and must understand and, in a very real sense,
share the growing hazards of being wrong.
Interdependencies
An inevitable concomitant of progress toward affluence in any society
is an equally inevitable increase in interdependencies within that
society. Many of us enjoy unprecedented affluence today but that
affluence, our security, and even our survival are dependent upon
others to an extent greater than ever before. “No man is an Island,
intire of itself . . .” is more than a familiar poem by John Donne,
it is an axiom for today.
Formal organizations have been interdependent for a long time,
upon customers, workers, suppliers, and other organizations. These
interdependencies still exist, of course, but their scope, range, and
sensitivity have been multiplied many times over.
T he familiar job shop, for example, usually organized into depart
ments of like processes, each characterized by sizable in-process inven
tories, can function in a fashion for a relatively long time if a machine
breaks down or even if one department ceases to function altogether,
the other departments “feeding upon” their inventories until correct
ive action can be taken. But the balanced assembly line or continuous
automated process has no such leisurely adaptability; let the flow of
any component part stop or any machine fail and the whole integrated
apparatus forthwith ceases to function. Greater interdependence has
brought an altogether different kind of urgency to the scene.
Interdependencies between organizations, even those seemingly with
out direct connection, are equally easy to exemplify. A strike of East
and Gulf Coast longshoremen, in its 25th day when this was written,
involved only 60,000 workers but the poultry industry of the Delmarva
Peninsula was threatened with economic disaster because of dependence
upon imported fish meal for feed. This essential food supply was so
near yet so far away in loaded ships anchored in the harbor, idled by
the strike.26 Only a short while ago, before the poultry industry be
came a kind of “factory” and before dock workers became so tightly
organized, no such dependency existed. It has been created by organi
zational changes, important in the understanding of CPAs.
These events and others like them in public utilities and other, non
regulated enterprises as well, are creating a growing awareness that
something other than the strike or lock-out must be found for the

26 T h e

Baltimore Sun,

February 1, 1965, p. 23.
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settlement of labor-management disputes. It is not unlikely that CPAs
may find themselves involved in these matters because of their ability
to assess the cost of such conflicts.
CPAs are even more likely to find themselves concerned with the
rapidly evolving changes which are taking place in data processing.
These often involve the creation of interdependencies of unlooked-for
magnitude, because data may become “locked-in” in the memory of
the computer or on reels of magnetic tape, inaccessible to any of the
human senses, accessible only if the machine itself functions properly.
Complex systems of many kinds have this same capability of “captur
ing" the enterprise, of making the organization almost wholly depend
ent upon continued functioning of the system itself. Vital records
stored only on tape can be read only by the appropriate conjunction
of tape and computer, unless redundancy has been built into the
design of the system. This too is a concept which must be understood
by accountants.

Research on organizations
While some of the preceding discussion has concerned organization
behavior (e.g., changes in patterns of authority, multi-dimensionality,
loyalty), most of it has dealt with such economic attributes as growth,
mergers, cost patterns, and interdependencies. This does not intend
to imply that behavior does not have economic consequences, for such
consequences are very great indeed. But the statement is reflective,
one may say, of the fact that what is regarded as economic knowledge
about organizations exceeds, at the present time, what is regarded as
behavioral knowledge.
In addition, economic knowledge often has resulted in action as well
as understanding, even when understanding has been incomplete.
Economic knowledge, at least by intention, has been at once diagnostic
and therapeutic. Behavioral knowledge, on the other hand, has tended
to be more contributory to understanding than to action. Perhaps this
has been because behavioral knowledge about organizations and their
members has been less categorical, less amenable to prescription than
the various economic concepts which have been described.
Scientific M anagement provides a case in point. T h e economic
consequences of Frederick W. Taylor’s system of measurement and
incentive were quickly understood and very widely applied.27 Provide
that a task shall be performed in the “best” way, establish a standard
for that performance, offer a monetary incentive to the worker for
attainment of the standard, and economic gains will accrue: high
productivity, low cost, high wages, and healthy profits at low selling
prices will be the economic yield of this approach.
27 Frederick W . Taylor, Scientific M anagement, op. cit.
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T h e behavioral by-products of Taylor’s work, although by no means
voiding the very large net gains derived from his ideas, have been
worker insecurity, greater labor-management hostility, habit inter
ference, falsification of production records, restriction of output, and
sometimes deterioration of quality. These more elusive consequences
have been perceptible for a long time, but it was not until results of
the Hawthorne Experiments were made known that the behavioral
results could be codified.28 And even then, when restricted output
under a group piece-rate was exposed and the potential benefits of
worker participation revealed, no specific therapy could be prescribed.
T he investigators themselves initiated an “industrial counselling” pro
gram in the belief that catharsis would supply an answer. But that
program was abandoned and to this day no one can explicitly specify
the ingredients of successful “participative management.”
In effect, this says that organization behavior, comprised as it is of
the behavior of many different individuals, is difficult and elusive, and
so it is. But this is not intended to be a counsel of despair. While
behavioral findings may not have the same impact as those which seem
to be more directly economic in character, they are, in the last analysis,
also economic and carry the same economic force, more diffuse perhaps
but no less powerful. Participative management and the gains to be
derived therefrom are not achieved by application of a “system” like
Taylor’s but it is safe to say that the behavioral revelations of the
Hawthorne Experiments have permeated formal organizations of many
different kinds in many different ways. Perhaps this is the significant
difference: behavioral knowledge may require permeation rather than
application for the accomplishment of economic gain.
W ith this practical consideration in mind, it becomes important to
note that behavioral research on organizations and institutions, and
in other related areas as well, is growing apace.29 A growing amount
of this expanding effort is being carried out by investigators who are
members of the faculties of schools of business, where increasingly
behavioral scientists from psychology, sociology, and cultural anthro
pology are finding challenging problems and compatible colleagues.
T he significance of these developments for tomorrow’s CPAs will be
made clear, it is hoped, in Chapter 15.

CPA firms
In addition to the need for understanding of the organizations which
he serves, each practicing CPA is himself a member of a formal organi
28 F. J . Roethlisberger and W . J. Dickson, M anagement and the Worker, op. cit.
29 See for example Bernard Berelson and Gary A. Steiner, H um an Behavior: An
Inventory of Scientific Findings, New York, Harcourt, Brace 8c World, Inc., 1964.

91

92

H O R I Z ON S

FOR

A PROFESSION

zation, his own firm. CPAs at executive levels in accounting firms are
confronted with the same kinds of managerial problems as their
counterparts in other organizations: capital budgeting, manpower,
compensation, engagement planning, work quality control, etc.
T h e CPA-manager must also cope with organization characteristics
peculiar to accounting firms. He must be aware that capital will be
required not only to service engagements but also for substantial train
ing and professional development programs. He must constantly be
concerned with ethical considerations to preserve the integrity of his
firm— and of the profession as a whole— to maintain the independence
that is essential. T he team approach typical of accounting engagements
requires unique managerial skills in personnel administration, to insure
proper staffing for competence and compatibility, and requisite author
ity and responsibility. T he fact that such teams are quite fluid, con
stantly subject to assembly and reassembly, complicates the CPAexecutive’s task.
As in other formal organizations, mergers among accounting firms
have been frequent. In the sense that these have brought together
relatively homogeneous units, these mergers have been made for operat
ing economies, flexibility, and to enlarge the scope of available services.
There have not been among accounting firms, nor are there likely to
be, combinations of disparate, incongruous units like those in other
organization fields. Nevertheless, growth in size has confronted manag
ing partners with many of the problems of presiding over large-scale
organizations.

CPAs and client organizations
T h e basic relationship between certified public accountants and their
formal organization clients is traceable directly to performance of the
audit mission. CPAs perform many other services, as will be shown,
but it is this one which provides the raison d'etre for the profession,
this one which is basic to CPA-client relationships.
T o carry out this essential mission CPAs must be given access to all
relevant quantitative information about the organizations which they
are retained to audit. T h e fact that this information, some of it sensi
tive, confidential, potentially valuable to competitors, is made available
itself testifies to the reputation for integrity enjoyed by the profession.
T h e fact that such engagements are repetitive, regular, periodic is also
of significance.
T he economic data thus made available to the CPA in an audit
engagement— and especially in a sequence of such engagements— em
body the symptoms of illness or health of the enterprise. T h e general
state of being of the organization as a whole will be reflected in the
financial statements but even these overall depictions are not the
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primary mission of the CPA. T h e objective of his audit engagement
is not to say whether the client is well or ill but whether or not the
financial statements have been prepared in accordance with generally
accepted accounting principles and fairly represent the situation.
But the symptomatic information about the client’s organization is
there, contained in the data spread before the CPA. Sometimes the
symptoms are overt: easy to perceive, easy to call attention to, perhaps
easy to remedy. CPAs have been advising their clients about these
kinds of things as long as there have been CPAs; the rendering of
management services of this kind is not new, as some believe, but is as
old as the profession itself.
Besides these overt evidences of organization sickness or health there
are many other symptoms, also embodied in the data, but these are
covert: elusive, impalpable, difficult to perceive, and perhaps difficult
to remedy. A logical extension of the advice CPAs provide for their
clients would seem to lie in this more subtle domain of detection,
diagnosis, and recommendation.
On the basis of the evidence to be presented in Chapter 11, we
can state unequivocally that CPA firms of all sizes are engaged in
providing a very wide range of management services to their clients.
Our mission, therefore, as it has been interpreted for this report, has
been to deal with reality, to specify the body of knowledge required
to prepare the beginning CPA for the things which CPAs do, things
which they do now and, more particularly, things which they are
likely to do in the future.
This statement of adherence to reality also must be applied to the
CPA-client relationship. According to convention, clients (or patients
in the practice of medicine) are advised by the professional whose
services they retain. A lawyer advises his client to sue or to settle out
of court, a physician advises his patient to undergo surgery, a CPA
advises his client to revise his inventory control system. In none of
these cases is the client obliged to obey. He, the client, is the decision
maker.
In providing more extensive management services, CPAs increas
ingly are using the growing array of quantitative methodologies which
are the topic of the next chapter. Management decisions are coming
to depend more and more upon quantitative information. Larger
amounts of more concise, more compelling, more decisive information
are being supplied by CPAs. This fact undoubtedly will enhance the
stature of the profession. Inescapably, it will also magnify responsibili
ties to both clients and society.
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Quantitative
methodologies in
organization decisions
This chapter sketches a panorama of quantitative methodologies useful
to executives who must make decisions for the governance of formal
organizations.
Accounting remains as the basic, dominant source of quantitative
information, a fact which places accountants at or near the center
of these quantitative developments.
Most significantly, over the span of years, has been growing realiza
tion that the domain of decision is fraught with uncertainty, not
determinate but indeterminate, probabilistic not deterministic, a
realization apparently born in studies of mental measurement, a field
but remotely related to accounting. It is of great import that all of
the quantitative methodologies developed within the past 40 years
have taken formal cognizance of the probabilistic nature of events in
the world of affairs. Since this is the world in which CPAs practice,
of the organizations for which they must perform their traditional
audit missions, it follows that CPAs must acquire requisite knowledge
of the disciplines of uncertainty: statistics and probability theory.
En route to this goal is another bridge to be crossed. T he traditional
language of accounting has been arithmetic, the language of numbers.
But statistics and probability— and almost all of the methodologies of
the recent past— are expressed in the notation of mathematics, the
language of symbols. Numbers are abstractions, to be sure, standing
for the quantities they represent, but they are much more familiar,
much more specific, much less general abstractions than the symbols
of mathematics. As stated earlier, it would therefore seem necessary
that the traditional arithmetic facility of certified public accountants
must be augmented by mathematical facility as well. T he degree to
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which this is deemed necessary for beginning CPAs is set forth in
Chapter 17.
T he CPA exists in our society because he fills a useful and necessary
role, serving to audit the reports of formal organizations but with
responsibility to third parties, to the investing public. T o perform
this mission the CPA must have access to the quantitative information
of clients’ organizations; he is granted that access not only because it
is necessary for the performance of his mission but also because he has
demonstrated a capacity to handle sensitive information with discre
tion, integrity, probity, and he has done so over repeated relationships
with the same clients. W ithin the body of that information are the
symptoms of organization illness or health, there for the diagnosis and
therapy of the organization’s syndromes. T he CPA, as Charles Waldo
Haskins said, has always been the physician to business but he now
has at his command new diagnostic tools. This study assumes that he
will learn to use them.

Art and science in management decisions
In a speech delivered before the American Management Association on
May 25, 1956, Dean Stanley F. Teele of the Graduate School of Busi
ness Administration, Harvard University, ventured the following pre
diction; “I would say that today top business management is 90% art
and 10% science and that in another generation a tremendous increase
in attention to scientific aspects might make the ratio 80% art and
20% science.”1
Since there is no way to measure that which is art or science in
management, one may safely assume that Dean Teele did not intend
to be precise, but his stated proportions of art and science have the
virtue of providing aid and comfort to both of two often conflicting
schools of thought. Those who believe that management is primarily
an art may continue to conclude that management training should for
the most part be non-analytical, non-quantitative, and they can cite the
dominance of the 80 and 90% figures in support of their views.
Analogously, the adherents of quantitative, analytical approaches may
use Dean T eele’s doubling of the science domain, from 10 to 20% ,
in support of their position.
As is well known, such arguments occur quite frequently; usually
they reflect the capabilities of the respective adherents and usually, at
least by implication, the obvious dichotomy is suggested: management
is either an art or a science, as though the twain should not be allowed
to meet. But the quotation does not say this nor, one may be sure,
1 Quoted from Pierson and others, T h e Education of American Businessmen,
New York, McGraw-Hill Book Co., 1959, p. 248.
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did Dean Teele intend such an implication; it was the m ixture of art
and science and the change in their proportions which he emphasized.
Furthermore, he laid down only estimates of overall proportions,
saying nothing about the relative significance of art vis-à-vis science
in any particular, single-decision process. There are many times, of
course, when science is conspicuous by its absence, when meaningful
quantitative data are completely lacking, when the art of management
completely dominates the decisions made. But, as accountants would
know perhaps better than others, there are also many occasions when
quantitative information— here taken as approaching equivalence to
Dean T eele’s use of the word science— overrides all other, “artistic”
considerations; in these cases it is the collection and analysis of data
which dominate the decisions made. Thus, for each single decision, a
proportion between art and science becomes meaningless; one decision
may derive from the art of the manager, another from science, and
most— nearly all in fact— will depend upon varying mixtures of the
two.
This conclusion that management is both art and science is not only
incontrovertible— one might say axiomatic— but, in addition, there is
an important corollary: managers, as long as there have been formal
organizations, have sought vigorously to expand the availability of
analytically, scientifically derived quantitative information in order
that they may diminish uncertainty and thereby make better decisions.
T he chronology of this expansion of available quantitative information
began with the invention of numbers; it extends to the present day,
a time when such developments are proceeding at an accelerated pace.
T he purpose here will be to examine briefly some of these methods
of quantification for management and especially to assess their sig
nificance for tomorrow’s CPAs.

Accounting
Although first place in this chronology of quantitative aids to manage
ment has been given to the invention of numbers, and especially to
invention of the decimal system,2 second place must be accorded to
accounting.
T he methods of systematically recording business transactions which
we know as double-entry bookkeeping were born during the Renais
sance, as a consequence of the establishment of partnerships on a large
scale, a beginning well-known to all members of the accounting pro
fession. Equally well-known has been the evolution of accounting out
of bookkeeping, to which impetus was supplied by another great tech
2 Just as accounting— and many other things as well— had depended upon the
decimal number system, so also has development of the electronic digital computer
depended upon the invention of another number system, the binary.
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nological, economic, and social change, the Industrial Revolution.3
These inseparable methods of recording and quantifying trace their
origins to long ago yet to this day remain fundamental and essential
to the management of every kind of formal organization.
This does not mean, however, that accounting has remained static,
for there has been continued search for new concepts and new theories,
and new methods of classifying, recording, and reporting information
have been adopted as innovations of various kinds have appeared. This
study, in fact, can properly be described as one response to the current
impact upon the world of CPAs of some of the quantitative methodolo
gies described below.
Since accountants already are familiar with the historical develop
ment of their profession, attention here will be concentrated upon
those attributes of accounting which are feeling, or are likely to feel,
the impact of change. In very general terms these may be categorized
as follows:
1. Increasingly accounting information will be stored in forms re
trievable only by machines.
2. T he means of presenting accounting information will become
increasingly probabilistic.
3. Utilization of mathematics, statistics, and probability by account
ants will increase.
These merit further explication.
1.
Until the recent past the making, keeping and retrieval of records
of all kinds involved processes to which one or more of the human
senses could respond. Accounting records, with which we are con
cerned here, have been visual, capable of being written, typed, or
printed, capable of being seen and read.
W ith introduction of such devices as punch cards and microfilms,
there has been a significant change toward records which can neither
be made nor retrieved without interposition of a machine, and, now,
the keeping of records upon magnetic tape has put a capstone upon
this transition. Records can be read into and recovered from magnetic
tape only when appropriate machines are available for the purpose;
they cannot be seen, heard, felt, smelled or tasted.4
3 A. C. Littleton, Accounting Evolution to 1900, New York, American Institute
Publishing Co., Inc., 1933, p. 9 et seq., p. 165 et seq.
4 In this same, somewhat fanciful vein, this could, in fact, be called the “age
of machine sensing.” Just as the presence or absence of a magnetic tape record
cannot be detected by the human senses, neither can nuclear radiation. A danger
ously radioactive substance can look, feel, smell, taste or perchance sound like one
which is quite harmless. The danger can be detected only by an instrument.
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More and more, as is well known to CPAs, accounting records, are
being read into, stored, and retrieved from magnetic tape via the
electronic digital computer. T o perform their traditional audit mis
sions under such circumstances, it will be necessary for CPAs to
acquire requisite understanding of these machines. T o go beyond
performance of the audit function, by advising clients about their
information systems, as is being done by many CPAs, basic understand
ing of computers must be augmented by requisite knowledge of such
things as flow charts, programming, redundancy in design, and char
acter recognition.5
T he impact of these innovations upon practicing CPAs is in
escapable.
2.
Accounting considers business as a continuous, on going process
over time, itself a continuum. Yet, in order to insure that successive
states of a long-continuing enterprise may be portrayed, accounting
requires periodic reckoning, the “closing” of accounts as of specific
moments in time. This necessity for imposing finite intervals upon a
continuous process is a fundamental source of accounting difficulty,
leading to the need for apportionment of all transactions which do
not begin and end within the period and demanding logical con
sistency from one period to another.6
Since accounting must be concerned with events which span multiple
periods of enterprise life, it must deal with uncertainties, phenomena
which are essentially probabilistic. Depreciation and inventory ac
counting provide ready examples of time-related accounting difficul
ties, which may be further compounded by instability in the monetary
unit used for measurement.
Accountants have long been concerned with most likely outcomes
and have applied concepts of probability in accounting measurements,
but tradition and convention require reporting of accounting informa
tion in deterministic terms. Presentation of ranges of depreciation
expense are not permitted, nor are upper and lower bounds for in
ventory measurement, and the variable profit calculations which would
emerge from recognition of such uncertainties would be a revolutionary
innovation. T o calculations such as these must also be added those
which are made and/or attested to by sampling procedures of various
kinds, procedures which always involve elements of uncertainty.
Accounting, as already inferred, is a highly structured process which
depicts the financial affairs of formal organizations. As a consequence
both of this structuring and of the importance of financial reporting,
accounting procedures are very resistant to change. Changes, transition
5 See Chapter 10.
6 Littleton, op. cit., p. 85.
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in customary ways of presentation will mean, or seem to mean, more
for some and less for others. Change, therefore, can mean not only
conflict between interested parties but decisions of multitudes of in
vestors may be affected, and large sums may be gained or lost as a
result.
T o attempt prediction under such circumstances requires that one
be rash, even foolhardy. But one may guess, because accounting
processes include uncertain phenomena, sometimes compiled in un
certain ways, that these uncertainties will come to be recognized and
dealt with appropriately. Aided by the capabilities of computers,
managers may be provided with as many reporting alternatives as they
may desire and, from that combination deemed most likely, may decide
upon courses of action. While it does not appear likely that such
alternatives will find general expression in published financial state
ments— although these too some day may become representations of
most likely outcomes— it seems clear that those who hold themselves
to be capable of expressing opinions on the fairness of financial state
ments must come to know the disciplines best suited for dealing with
uncertainty. Statistics and probability theory must become part of the
armament of tomorrow’s CPA.
3.
At further risk another prediction may be ventured, related to
but not dependent upon the foregoing statement that CPAs must
become conversant with statistics and probability theory. While these
disciplines make extensive use of numbers in application, their theo
retical structure is dependent upon symbolic notation, upon the
language of mathematics. Accounting, at least until very recently,
stands in sharp contrast in that its concepts and theories are for the
most part enunciated in words and illustrated in the language of
arithmetic. This absence of symbolic notation in accounting is now
giving way, as evidenced by the more frequent appearance of mathe
matical models in the literature, by new books on accounting which
are replete with algebraic notation,7 by enlarged mathematical require
ments for accounting students at both the undergraduate and graduate
levels.8
These developments are likely to have a self-generating effect: as
more members of the profession become proficient in the mathematical
disciplines, the use of symbols will spread, and then spread still further
with added growth in understanding and appreciation. It does not
appear too rash, therefore, to predict that the traditional arithmetic
7 Richard Mattessich, A ccounting and Analytical Methods, Homewood, Ill.,
Richard D. Irwin, Inc., 1964. Also, Thomas H. Williams and Charles H. Griffin,
T h e Mathematical Dimension of Accounting, Cincinnati, South-Western Publish
ing Company, 1964.
8 See Chapter 11, pp. 167-170.
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competence of CPAs must be augmented in the future by algebraic
competence as well. This need must be added to the two previously
stated: adequate understanding of computers and their use in informa
tion systems, and requisite knowledge of statistics and probability.

Work measurement
T he evolution of accounting has been described as one consequence
of the Industrial Revolution.9 “Scientific Management,” as it was con
ceived by Frederick W. Taylor and his associates, could be described
in just the same way.10
Perceiving, as a rank-and-file worker in a machine shop, that his
fellow workers engaged in what he later described as “systematic
soldiering” and later discovering as a supervisor that they did not
respond well to punitive measures, Taylor developed a system of
“measurement and incentive.” Each operation was analyzed, standard
ized, and simplified, and performance was then measured with a stop
watch for the purpose of establishing a standard, against which the
operator’s output could be compared and his incentive pay determined.
Having encountered time standards in many industrial organizations,
CPAs will know their value, not only in the familiar domain of in
centives for high productivity, but in such areas as forecasting, sched
uling, estimating, and job-, product-, or process-cost accounting as well.
Taylor’s work brought substantial economic gains but at the same
time created much controversy. Some of this was generated by his
philosophy of setting time standards attainable by only the very best
and most diligent workers, a philosophy in sharp contrast to the better
understanding of his associate, H. L. Gantt, whose perception of human
values led to a more enlightened philosophy of teaching, leading
workers into the new ways.
Much of the controversy which continues to this day, however, has
a somewhat different origin, one that is related to a point already made.
In the preceding section it was stated that accounting difficulties arise
because of the necessity for presenting probabilistic information in
9 Littleton, op. cit., p. 165.
10 The source of this and, except as otherwise noted, much of what follows is:
Frederick W . Taylor, Scientific M anagement, New York, Harper 8c Bros., 1947.
This volume is a compilation in which Taylor’s earlier works, Shop M anagement
(1903) and T h e Principles of Scientific M anagement (1911), were combined with
verbatim testimony before a Special House Committee of the Congress (1912). The
name “Scientific Management,” it may be added as a matter of interest, was coined
in a hotel room conference in preparation for Louis D. Brandeis’ appearance in
behalf of the shippers in his famous case against the New Haven Railroad. See
John A. Ritchey, “Louis Dembitz Brandeis,” Journal of Industrial Engineering,
Vol. X V I, No. 3, May-June 1965.
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deterministic ways. Precisely this same difficulty, augmented by lack
of understanding, has plagued the field of work measurement.
T o set a time standard, sample observations must be made of a
sample of work performed by a sample of workers, each of whom
customarily is judged for “tempo” relative to some mind’s-eye image
of “normal” performance. T he outcome is a standard, a number
necessarily fraught with uncertainty— but all too frequently regarded
as absolute, even sacrosanct. T he number of union-management
grievances traceable to such attitudes is legion.
Repetition of this argument that probabilistic phenomena can best
be represented in probabilistic ways is highly relevant to this study of
the common body of knowledge for CPAs. As will be shown, all of
the quantitative methodologies yet to be discussed not only are com
parably probabilistic in nature but give formal recognition to that fact
in their attacks upon managerial problems.
Operations analysis
Out of the work of Taylor and his associates, has come a new pro
fession, industrial engineering. Much more importantly— and of very
great importance to accountants of all kinds— has come realization
that analytical study of complex operations and systems can yield large
economic gains. T he time study man who measures a simple, repetitive
assembly may use only arithmetic, while an operations research team
studying a complex inventory system may employ more abstruse
mathematics; neither is paid to perform the operations in question,
both are paid to simplify, analyze, and measure. They are, like the
Colonel’s lady and Judy O'Grady, “sisters under the skin.” Personnel
engaged in objectives such as these have proliferated in formal organi
zations of every kind.11
Certified public accountants, with access to and familiarity with the
whole range of economic information of the enterprises they serve,
with reputations for objectivity, integrity, and independence, and with
continuity of relationships with clients, stand at the bridgehead of
these analytical, quantitative approaches for supplying information to
the managerial decision-makers of formal organizations. T he data with
which they deal can reveal symptoms to indicate the parts of the
system which most need analytical, corrective attention. T h e data can
then supply much of the information which the analysis itself may
require. T o interpret that data, and use it correctly, CPAs themselves
will be needed in the analytical process. They will also be needed
to measure the results achieved. They must, in short, become partici
11 Robert H. Roy, “Operations Research and Industrial Engineering— Contrast
and Resemblance,” T h e Scientific Monthly, Vol. L X X V II, No. 3, Sept., 1953.
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pants in this rapidly expanding domain of operations and systems
analysis or, perforce, be merely spectators.
From the evidence presented in Chapter 11, it seems abundantly
clear that CPAs recognize their uniquely advantageous positions and
their opportunities in operations and systems analysis. Again and again
categories related to such engagements show increases between past and
present, increases which pervade reports from CPA firms of all sizes,
a finding quite relevant to this study of the common body of knowledge
for CPAs.

Aptitude testing
Since this chapter is intended to be a chronology of quantitative
methodologies useful in managerial decision-making, it may seem
strange to include a discussion of developments which had their roots
in attempts to differentiate between mental deficiency and mental
disease.12 These initial attempts, moreover, antedated the develop
ment of work measurement by about a half century and, in that sense,
should precede in a chronology such as this.
There are two reasons, however, for presentation in this order:
First, mental testing, or aptitude testing as it is usually called in
formal organizations, had a much longer period of maturation and did
not make a pronounced impact until much later than the relatively
sudden forces released by Taylor and his associates.
Second, and much more significant for our purposes here, Taylor’s
work and all of the quantitative methods which preceded him were
essentially deterministic in presentation and application, a point already
twice emphasized.13 Aptitude testing, as will be shown, introduced
conscious, formal attention to the probabilistic nature of the measure
ments offered for decision-making, and so, as will also be shown,
have the measurement methodologies which have followed aptitude
testing. In the interval between work measurement and the develop
ment and use of aptitude testing, we have progressed from managerial
reliance upon seeming absolutes to conscious managerial realization of
both the nature and the extent of uncertainty.
In this sense aptitude testing may have had a far more pervasive
12 Florence L. Goodenough, Mental Testing: Its History, Principles, and Applica
tions, New York, Rinehart & Co., 1960, p. 3.
13 Strictly speaking, use of the word “all” may not be warranted. The concept of
collective protection through insurance antedated Taylor's work and of course
required probabilistic calculations predicting rates of occurrence of such future
events as accidents, fires, deaths, etc. Bankers also may have used notions of
probability in anticipating withdrawal demands. But these may be regarded as
special cases; application of probabilistic concepts to the affairs of formal organiza
tions generally is a more recent phenomenon.
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influence upon the management of formal organizations— and in this
way may come to have an influence upon accounting itself— than its
customary use in the selection of employees for jobs.
Realization of the variability and uncertainty involved in the mea
surement of human differences did not, of course, come about in a
single step but only at the cost of much effort on the part of many
investigators. Foremost among the significant breakthroughs was the
concept of “mental age,” a product of the versatile mind of Alfred
Binet, a concept which broke away from attempts at absolute measure
ment by relating the mental level of those whose minds had not
developed to the progress of normal children.14 CPAs do not often
engage directly in aptitude testing— although many of their clients’
organizations do— and may have scant interest in such matters as
intelligence quotients, but the concepts of relative measurement are
nevertheless significant, a statement easily exemplified by the frequent
use of relative index numbers in the presentation of economic informa
tion.
Of comparable significance to CPAs working with the quantitative
information of formal organizations were the discoveries of Sir Francis
Galton, who came to realize the applicability to mental measurement
of the normal curve derived earlier by the mathematicians Gauss and
Laplace. This, plus the happy circumstance of Galton’s association
with his friend and biographer, the mathematician Karl Pearson, led
in turn to application of Pearson’s product-moment formula, to the
concept of correlation and of correlation coefficients, the tendency, and
its measure, of two characteristics to vary concomitantly.15
Evaluation of the innumerable statistical measures developed since
Galton and Pearson is neither within our purpose nor competence here
but the contributions of these men to mental measurement can mean
ingfully serve to emphasize that the sciences of psychology and statistics
and probability theory have become inextricably intertwined. One can
not be a competent psychologist without requisite understanding of
uncertainty and due cognizance of its meaning in the application of
psychological measures. This same statement can be paraphrased for
tomorrow’s CPAs, who cannot be competent professionals without
requisite understanding of uncertainty and due cognizance of its mean
ing in the application of accounting measures.

Statistical quality control
For a long time attempts to prevent defective goods from reaching
customers have consisted for the most part of inspection procedures in
which manufactured products have been examined for the purpose of
separating those deemed acceptable from those deemed defective. Such
14 Goodenough, op. cit., p. 11.
15 Ibid., p. 25.
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procedures nearly always have been after the fact— production opera
tions already have been carried out— and almost always these methods
have involved inspecting 100 per cent of the items made. Focus of the
inspection effort therefore has been upon correction rather than pre
vention, and managers often have been deluded by the notion that
outgoing quality has been protected by the examination of every item,
when in fact inspectors, affected by monotony, inexplicit standards,
distractions, have been prone to reject some acceptable items while at
the same time accepting some defectives.
Upon these still-traditional procedures of ex post facto inspection
and separation of good product from bad, the work of Walter A.
Shewhart of the Bell Telephone Laboratories has had worldwide im
pact.16 Observing that many phenomena in the physical world are
dimensioned by statistical distributions, Shewhart introduced into
manufacturing processes concepts for differentiating between causes of
variability and for controlling variability in a preventive rather than
corrective way, for perceptive and corrective action during rather than
after operations. Recognizing that quality standards are not bulls-eye
targets as often supposed but ranges of acceptability, he developed
methods for ascertaining what those ranges should be in specific cases.
Items found to lie within the range he described as “in control,” and
the limits of this range he called “upper and lower control limits,”
which usually but not necessarily lie within the “acceptance limits”
prescribed for acceptance or rejection. Variability within the control
limits he ascribed to “chance causes” but variability above or below
the control limits could be said, probably but not certainly to be due
to some malfunction in the process, to what Shewhart defined as an
“assignable cause” to be searched out and corrected.
These preventive concepts usually take expression in “control
charts,” which are graphic representations showing the nominal dimen
sion, dimensions for upper and lower control limits, and usually upper
and lower acceptance limits, as well. According to some carefully
considered sampling plan, also a very important part of the quality
control program, samples are then drawn from the stream of produc
tion, measured, and plotted on the control chart. Whenever a dimen
sion is found to lie above the upper or below the lower control limit,
immediate action to search out and correct the probable assignable
cause is taken. There is a possibility, of course, that a single out-ofcontrol dimension can derive from a chance cause but that possibility
is remote. If the established control limits lie three standard devia
tions from the mean, assuming a normal distribution, the probability
that an out-of-control dimension is not due to an assignable cause is
very small (0.0027) . This detail is added only to emphasize once
16 W. A. Shewhart, Economic Control of Quality of M anufactured Product, New
York, D. Van Nostrand Co., Inc., 1931.
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more the probabilistic nature of quantitative methods important to
management decisions.
In carrying out audit engagements it does not appear likely that
CPAs will be directly concerned with scrutinizing systems of statistical
quality control. It would be quite possible, however, during an audit
engagement to perceive that inspection costs are inordinately high, a
diagnosis which would lead to more extensive management service.
In addition, statistical quality control procedures will be recognized
by many as applications of the age-old principle of management by
exception, a principle which can be applied to diverse management
problems. One large organization has done this by adapting the control
chart method to a variety of top-management concerns. When possible,
control limits are calculated statistically; when this cannot be done,
they are set empirically, and, even when this is not possible, they are
set arbitrarily. Using a flow of information provided by computer,
management takes no action when affairs are in control; when the
computer signals an out-of-control situation, as it is programmed to
do, management acts either to take corrective action or, if circumstances
suggest otherwise, to alter the control limits.17
More pertinently for this discussion, CPAs themselves must often
engage in sampling procedures in order to carry out their audit mis
sions. Whenever they do so, they are bound by the same laws applica
ble to sampling in statistical quality control. T h e confidence which
may be placed in the results of audit samples will be determined by
the universe to be sampled, diversity of the data, sample size, random
ness, stratification, trends, and other phenomena of sampling theory.
Again, relevance to the common body of knowledge is obvious.

Operations research
T he professional practice of certified public accountants has been
affected in various ways by work measurement, aptitude testing, and
statistical quality control but that effect, in the aggregate, probably
will be less than the more recent methodologies of operations research.
This now widely known field of endeavor, focused upon application
of the scientific method to problems of decision-making in formal
organizations of many kinds, came into being during the early days
of World War II, and has continued to flourish since the end of that
conflict.18 Both here and overseas, operations research has been carried
on in merchandising organizations, banks, hospitals, public utilities,
17 From an interview with Ralph Martin, CPA, Vice-President and Controller,
Standard Oil Company of Ohio.
18 Florence N. Trefethen, “A History of Operations Research,” Operations
Research fo r M anagement, (Joseph F. McCloskey and Florence N. Trefethen, eds.)
Baltimore, T he Johns Hopkins Press, 1954, pp. 3-35.
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traffic authorities, universities, government agencies, and, of course, in
manufacturing organizations of many kinds. More significantly, for the
purposes of this report, there are well-established and active O R groups
not only in the large management consulting firms but in the large
accounting firms as well. T o those CPAs who may regard this as only
a large organization phenomenon, specific instances can be reported of
single practitioners and firms of small to medium size which have
provided OR-type services to their clients.
While the creation and proliferation of operations research groups
has been an organization development exactly like the analytical staff
mission ascribed to Frederick Taylor and his associates (see page 101),
there have, not surprisingly, been related difficulties of definition,
denotative and connotative complications which have accompanied
these rapid developments. Loyalties to more traditional disciplines
have, for example, led statisticians to aver that operations research is
“nothing but statistics” (or marketing, or industrial engineering, or
accounting, as the case may b e ), while adherents of O R have responded
in kind by alleging that “statistics is merely organized superstition.”
Industrial engineers, now equipped with a much larger bag of tools
and working in diverse kinds of organizations, feel restricted by the
adjective “industrial” but have found no substitute term sufficiently
satisfactory to warrant a change. Those more oriented toward “real
world” problems with their gamut of organizational, operational,
sociological, economic, and behavioral components, have found them
selves dissatisfied with the mathematical preoccupation now character
istic of operations research, have coined the broader— and much more
definitive— term “management science,” and have formed their own
organization as a forum for their interests.19 Some additional confusion
has been created by the coinage of still other terms, e.g., “organization
science” and “administrative science.”20 “Systems engineering,” is
related by two authors but with an important difference: “. . . the
operations analyst is primarily interested in making procedural changes,
while the system engineer is primarily interested in making equipment
changes.”21
19 The Institute of Management Services (TIM S) was founded in 1953, now
comprises 3400 members, and publishes the journal, M anagement Science. A
committee of the College of Measurement of TIM S has submitted a report on this
study, a report which is discussed in Chapter 17 (see pp. 253-257). Much overlapping
exists between the memberships of TIM S and ORSA (Operations Research Society
of America) and also between these organizations and A IIE (American Institute of
Industrial Engineers). Those associated with the field of accounting are more
likely to belong to TIM S than to either ORSA or AIIE, although there are many
exceptions to this general rule.
20 The journal, Administrative Science Quarterly, is now published by the
Graduate School of Business and Public Administration, Cornell University.
21 H. H. Goode and R. E. Machol, System E ngineering, New York, McGraw-Hill
Book Co., 1957, p. 130.
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Whether these semantic conflicts will shake down into an agreedupon terminology remains to be seen. In any event, the processes of
analyzing the operations of complex man and machine systems seem
here to stay, so do the elements of formal organizations which have
been established to carry out these procedures, and so do educational
programs for training people for this kind of work. In a sense, CPAs
have been doing this in the performance of their traditional audit
mission, they have been expressing opinions on the fairness of the
portrayal, in quantitative terms, of the states of affairs of complex
man and machine systems, these being the organizations they serve.
Possessing quantitative and analytical talents, bearing reputations for
objectivity, independence, and integrity, and having access to the full
range of economic information about these organizations, it would
seem both logical and necessary, as already said, for CPAs to enlarge
their historical arithmetic competence to encompass requisite capability
in these more sophisticated mathematical methodologies.

Characteristics of operations research
Mixed teams
In seeking to bring the methods of science to bear upon problems
faced by executives in formal organizations, a “mixed-team” approach
is considered desirable. This concept, no doubt, had its origin in the
success of the early heterogeneous groups but, in addition, the idea is
intrinsically sound. Problems in the world of affairs are complicated,
multi-variable, multi-faceted, and their mathematical, statistical, eco
nomic, psychological, engineering, accounting content can best be
perceived and dealt with by those possessing requisite knowledge in
disciplines such as these, augmented by fruitful interactions among
those who comprise the team.22
However, because it is not always easy to apply, the mixed-team
principle is often violated. T o attack a problem there must be an
initial group, the membership of which will depend upon available
and interested people, whose backgrounds may not be perfect matches
for the problem in question. And, even after the research has been
started and a measure of understanding achieved, there may be esoteric
elements of the problem which remain unperceived by the investi
gators. Such unawareness, by way of example, could be ascribed to early
proponents of scientific management, who lacked adequate understand
ing of the behavioral components of their innovations.
These factors also are compounded in a subtle way by educational
programs designed to train O R investigators. Having received train
22 C. West Churchman, Russell L. Ackoff, and E. Leonard Arnoff, Introduction
to Operations Research, New York, John Wiley & Sons, Inc., 1957, Chap. 1.
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ing in the methodologies of OR, such persons may be willing to attack
a wide variety of problems w ithout seeking aid from the kinds of
specialists needed for a proper mixed-team approach.
In general, however, the mixed-team approach is attempted; teams
are assembled with what appear to be the right talents for the job and
are augmented during the course of the study as may be desirable. One
of the authors, for example, is presently preparing a grant proposal
for an O R study in the field of penology .23 T he team contemplated
for the study hopefully will comprise two sociologists, one psychologist,
a psychiatrist, a statistician, an industrial engineer, and, because the
contemplated models will be cost equations, an accountant also will
be needed. This example may serve the added purpose of pointing out
that accountants have im portant roles to play in nonm ilitary operations
research, where models, as will be shown, often depend upon cost data.
W hile this does not imply knowledge in depth of O R methodologies
by accountants, it does imply basic understanding.
O ptim ality
Each of the quantitative methodologies which have been described
previously has given executives the capability to make better decisions.
W hile this also is a goal of operations research, developments in O R
have brought much more formal attention and emphasis to the concept
of optimality, to bases for decisions which are best, that is to say, better
than all other possibilities.
T h e need for such a concept is related, of course, to the conflicting
values and costs associated with every decision. A long production run,
for example, will decrease the setup cost per piece but increase
inventory holding cost, while short runs will have the opposite effect.
T he optimal run per setup will be that which minimizes the total
cost. For various reasons optimal solutions are not always possible but,
as a characteristic goal of operations research, the concept of optimality
has been an im portant development.
Closely related to the concept of optimality, in a sense subordinate to
it, are tests for sensitivity. As will be shown in the examples to follow,
quantification of parameters is not always easy and it therefore be
comes im portant to know what the effect upon an optimal solution
will be with changes in the relevant numbers. If, for example, the
solution to an inventory problem is insensitive to shortage cost, possibly
erroneous assumptions about this parameter are of relatively small im 
portance, because expected total costs will change but little with varia
23 Robert H. Roy, “An Outline for Research in Penology, O pera tio n s R esearch,
Vol. XII, No. 1, Jan.-Feb. 1964.
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tions in shortage cost. O n the other hand, if the solution is sensitive,
for example, to holding cost, much care is warranted in making this
param eter accurate, for variations in it will have marked effect upon
the optimal decision rule. T h e concept, one of importance in opera
tions research, is clarified in the example given in Appendix A
(p. 274).
T h e “whole system” approach
N ot infrequently, especially in large organizations, a change in some
part of the system may effect an improvement there b u t only at some
increased cost to the system as a whole. “Sub-optimization,” as this is
called, may take place, for example, when closer tolerances or more
critical inspection procedures are introduced in response to complaints
from customers, relayed to the executive through the sales department.
By going too far toward corrective measures, and perhaps at the same
time ignoring preventive possibilities, the improvements in outgoing
quality may come to cost much more than they are worth. T h e ob
jective, defined by the “whole system” approach, is to include in the
optimal solution all of the relevant elements. Again, because many
problems have subtle components (e.g., customer goodwill in the ex
ample just given), optimization of whole systems is neither easy nor
always possible but the concept is none the less im portant.
Models
T h e construction of models representative of the systems under study
is an im portant feature of operations research, perhaps its most sig
nificant attribute. Model representations may be of any kind: graphi
cal, mechanical, electrical, etc., b ut most often they are mathematical,
the language best capable of portraying the functional relationships of
the system under study.
T h e construction of such models very often is the most im portant
part of an O R study. Since models attem pt to portray complex situa
tions, most of them can be only partial representations of reality. T h e
extent to which a model departs from true representation of the system
thus becomes a m atter of considerable significance. Representation,
for example, of a non-linear phenomenon by a linear model may be
necessary for mathematical tractability but yield only a crude approxi
mation of system behavior, while the model at the same time can lead
the mathematically unsophisticated executive into believing that he
has been provided with an optimal solution.
As in accounting, the judgm ent and discrimination of professionals
are required of those who engage in operations research. W ith these
qualities appropriately present, mathematical models can be powerful
tools for better executive decisions.
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Initiation

Yet another kind of obstacle is related to the initiation of O R studies.
As pointed out above, it is seldom easy to obtain precise numbers for
substitution in O R models, indeed, the very development of a model
may tend to focus attention upon this difficulty. Because of this there
are some who are inclined to dismiss the whole idea. Why expend
effort upon analyses at all, if essential parameters can only be estimated?
T he answer to this antagonistic rationale can be unequivocal. All
organizations require decisions, they are inescapable. One cannot
operate an enterprise, for example, w ithout inventories, nor can any
organization function w ithout executive decisions on the allocation
of resources. In the absence of an inventory model or a linear pro
gram, these decisions, which m ust be made, can depend only upon
experience and intuition, which may—b u t most likely may not—yield
optimal results. T h e analytical approach is not likely to do worse
than this, indeed, is very likely to do much better .24
Recurrent methodologies

Although such underlying concepts as multi-discipline teams, the whole
system approach, and search for optimal solutions through mathe
matical models place no restrictions upon operations research, it is not
surprising that some methodologies have found more frequent appli
cation than others. Seemingly dissimilar systems are often found to
have similar operational characteristics which make them amenable
to attack by similar means. T h e frequently applied methodologies
have therefore tended to typify operations research; to comprise bodies
of knowledge with which operations researchers are often identified.
T o deal with the problems associated with inventory systems, a
substantial body of inventory theory has been developed, and inventory
models are frequently used in O R studies. Analogously, since execu
tives must often be concerned with the allocation of organization re
sources, there have been many O R studies devoted to problems in this
area, for which linear programming models often have provided solu
tions. In the same way, arrivals at service facilities, where waiting lines
may form, have been dealt with by the models of queueing theory.
On occasion, all of these well-known methodologies have received sup
port from techniques of simulation, either to corroborate analytical
(solutions or, more often, to achieve solutions when analytical ap
proaches are not possible. O ther methodologies, such as dynamic pro
gramming, game theory, symbolic logic, information theory, search
theory, design of experiments, control theory, human engineering,
24 Robert H. Roy, T h e A d m in istra tive Process, Baltimore, The Johns Hopkins
Press, 1958, Chap. XVIII.
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cybernetics, statistical decision theory, also are identified with opera
tions research b ut have had less frequent application. Only the more
frequently used methods will be briefly discussed here, for the purpose
of developing relevance to the practice of CPAs.

Inventory theory
W hile accountants probably have been struggling with inventory prob
lems longer than any other single group, their concerns have been
focused necessarily upon the presence or absence of inventory and
upon its cost or value, rather than upon analysis of operational
characteristics of inventory systems. This kind of attention is a more
recent phenomenon, beginning in 1915 with derivation of the familiar
economic lot size formula by F. W. Harris, augmented by the work of
Raymond in 1931, and, since 1950, by various investigators who have
developed generalized and powerful mathematical tools for analysis of
inventory systems.25
N addor defines an inventory system as one in which three kinds of
cost are significant:
1. T h e cost of carrying inventories, referred to more simply as
surplus cost, or holding cost.
2. T h e cost of incurring shortages, that is, the shortage cost.
3. T h e cost of replenishing inventories, describing what is called
setup cost or ordering cost.26

T h e general objective of inventory analysis in operations research
is to derive decision rules for when to replenish an inventory and how
much to order. Application of the decision rules to these controllable
variables of when and how much to order is directed toward an optimal
solution: m in im u m total expected cost, taking account of the relevant
parameters of the system, these being the aforementioned surplus cost,
shortage cost, and setup cost.
Inventory systems also are characterized by properties, these being
patterns of o u tp u t related to intervals of time, scheduling periods,
which often must include lead-time, and patterns of input, also related
to intervals of time. T h e first of these properties, output, usually is
beyond the control of the executive, being dependent upon demand
25 Eliezer Naddor, “Elements of Inventory Systems,” O peration s Research and
Systems E n gin eerin g (Charles D. Flagle, William H. Huggins, and Robert H. Roy,
eds.), Baltimore, The Johns Hopkins Press, 1960, Chap. 12. Discussion here has
been drawn chiefly from this source. More comprehensive treatment of the subject
by Dr. Naddor will be found in In ven to ry Systems, New York, John W iley 8c Sons,
Inc., 1966.
26 Ib id ., p. 312.
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from customers or from departments served by the inventory. Some
times demand may be known with certainty b ut more often it must be
represented by a probability distribution. Costs of surplus, shortage,
and setup are, of course, related to these properties .27
T o illustrate the general method followed in an inventory problem
a simplified example is given in Appendix A (pages 274-279).
Inventory problems of this kind—much more complicated ones, of
course—have been attacked by O R groups in a wide variety of or
ganizations.

Linear programming
A pervasive requirem ent of business and industrial management is the
maximization of profit (or the minimization of cost) by seeking to
achieve optimal use of what are almost always limited resources. Ex
ecutives in other forms of organizations, while they may lack a precisely
equivalent profit motive, face exactly the same kinds of problems: the
allocation of limited resources in such a way as to achieve optimally
the objectives of the organization.
An advertising agency, for example, acting in behalf of a client who
has provided a fixed budget, must select media and allocate available
funds among the media selected to achieve that combination of ob
jectives (e.g., sales, goodwill, brand preference, etc.) deemed best. A
poultry processor must select from among available feeds and formulate
and administer diet to provide nutrients which will yield an optim um
combination of growth, disease resistance, meat quality, and cost.28
Problems of this kind abound in formal organizations. They are
attacked most successfully by linear programming.
Methods of Solution

A variety of methods for solving linear programming problems can be
found in the literature: the transportation technique, 29 a graphic
m eth o d of lim ited applicability, a systematic trial-and-error m eth od, a
vector m eth od ,30 and a geom etric m e th o d 31 (the graphic method under
27 Ib id ., pp. 322-334.
28 This is described as a classical linear programming problem and, indeed, it is.
See, for example, G. F. Stigler, “The Cost of Subsistence,” Jou rn al of Farm
Econom ics, XXVI, May 1945, 303-314, and Joseph L. Balintfy, “Menu Planning
by Computer,” VII C om m unications of the A C M , VII, No. 4, 255-259.
29 Churchman, Ackoff, and Arnoff, op. cit., Chapter 11.
30 N. Paul Loomba, L in ea r P rogram m ing: A n In tro d u ctory A nalysis, New York,
McGraw-Hill Book Co., 1964.
31 Vincent V. McRae, “Linear Programming,” O peration s R esearch A n d Systems
E ngineering, op. cit., Chap. 13. See also Joseph O. Harrison, “Linear Program
ming and Operations Research,” O peration s R esearch for M an agem en t, op. cit.,
pp. 217-237.
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another nam e), of value in conceptualization but of limited applica
bility. None of these, however, is nearly so useful as the sim plex
m ethod, developed in 1947 by Dantzig.32
Because of its value as a vehicle for demonstrating the principles
upon which linear programming is based, the geometric method is
demonstrated through a simple problem in Appendix A (pages 274-277)
for those who may be interested.
In very general terms, as already said, linear programming solutions
seek to arrive at the allocation of organization resources in some
optimal way. T o do this certain assumptions and constraints are neces
sary.
There is first of all an assumption of non-negativity, which simply
means that there is no such thing, for example, as producing a negative
amount of product, or buying less than no advertising, or giving less
than zero poultry feed. While this may seem obvious, it must be
remembered that linear programming solutions are derived mathe
matically and, if this restriction providing for quantities greater than
or equal to zero were not made, absurd solutions could result.
Second, the resources to be allocated and the demands made upon
these resources must be represented in a series of linear constraints, the
purpose of these being to specify that the organization cannot utilize
more of a resource than it has. If, for example, 1000 hours of the time
of a given machine are all that can be made available in a time period,
and if two items are produced on that machine, the sum of the hours
used by these two products must be equal to or less than 1000; it
cannot be more than 1000, which is what the mathematical expression
for this constraint will concisely say. Similarly, for each resource (e.g.,
skilled labor, raw material, etc.) there must be a similar constraint,
expressed as just stated in a linear inequality.
There must also be an objective function, which specifies that which
is to be optimized. Thus, if profit from the aforementioned two items
is to be maximized, if that is the goal of the linear programming solu
tion, the objective function will say that the sum of the profit achieved
from sale of the two items is to be a maximum.
A final requirement already has been stated but warrants more
specific mention: the expressions for all of the foregoing must be
linear, representable by first degree expressions. In view of the name
linear programming, this restriction is not surprising.
What has been said above can of course be said much better alge
braically in a few lines. If the two products are designated by X 1 and
X 2, non-negativity can be specified simply by stating that X 1 and X 2
shall be equal to or greater than zero (X 1, X 2≥ 0) . If we designate
32 G. B. Dantzig, Chaps. I, II, X X , X X I , and X X I II in Activity Analysis of Pro
duction and Allocation, Cowles Commission Monograph No. 13, edited by T . J.
Koopmans, New York, John Wiley 8c Sons, 1951.
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available machine hours by R and quantities of this resource used
respectively by each unit of X 1 and X 2 as r1 and r2, we may state the
first constraint by
r1X 1 + r2X 2 ≤ R
Each other resource constraint may be stated in the same way. For
the objective function, if profit contribution is called P and unit profit
contributions respectively derived from X 1 and X 2 are called p1 and p2,
then the objective function may be written
P = p1X 1 + p2X 2
max

With somewhat different notation and with some substitution of
numbers for symbols, these procedures are more fully, albeit very
simply, presented in Appendix A (pages 274-277).
T he result of procedures such as these is a series of linear inequali
ties with as many unknowns. As nearly everyone knows, equations of
this kind are often readily solvable but the constraints are not equa
tions, they simply say that utilization of machine time must be less
than or equal to the 1000 hours assumed. If all of this resource were
not used, as is the case more often than not, there would be idle time.
Thus, to convert the inequality into an equality we must account for
idle time. If this is designated by Y, the first constraint, now with an
equal sign, can be written
r 1X 1 + r2X 2 + Y1 = R
In the same way each constraining inequality can be converted to an
equality by the addition of a “slack variable” such as this.
Doing this unfortunately introduces new unknowns, so that there
are now more unknowns than there are equations, and this in turn
means that there is an infinite number of possible solutions.
T he simplex method has provided an answer to this seemingly in
surmountable problem. T he method provides rules for how to begin
and how to take each step toward improvement over the preceding
solution, discarding all preceding inferior results. By successive appli
cations of the improvement rule— a finite number of steps is guaranteed
by the method— a point is reached where no further improvement is
possible, and this is the optimal solution.
There are remarkable side benefits also. As already emphasized, it
is often difficult to express adequately all of the constraints in a real
resource problem; not infrequently more constraints cannot be ex
pressed mathematically because of magnitude or intractability. In
such cases, when several solutions are found to be optimal, a quite
possible result, the manager may select from among them according
to his judgment of their relationship to those constraints which are
known about but not given formal mathematical expression. In addi
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tion, as is suggested in the geometric solution appended, the manager
is guided toward desirable courses of action yielding further benefits
to the organization; he is able, for example, to perceive the effect of
increasing machine capacity, not as an isolated act but with interacting
consequences as well.
Most of the linear programming problems encountered in formal
organizations involve numerous variables and require computer solu
tions. Methods of formulation and attack, however, are of the kind
described previously.33 T he methodology has had wide application
to problems of many kinds and it is likely to be of increasing interest
to CPAs in the near future.

Queueing theory
Another of the important methodologies of operations research is
queueing theory, or as it is sometimes called, waiting line theory, either
term designating the means by which problems of randomly fluctuating
demand for some service may be attacked.
Such problems abound in the world of affairs; the arrival of tele
phone calls at a switchboard, cars at a toll facility, customers at a
counter, jobs at a machine, orders for new books in a library, aircraft
arrivals at a landing field, demand for electric power from a public
utility, etc. Not infrequently there will be complete lack of control
over the demand for service, as in the case of telephone calls coming
into an exchange; in other cases the service facility may be unable to
exercise tight control over arrivals, as in the case of aircraft landings
during a period of unfavorable weather. Queueing theory seeks to
deal with such phenomena in systems where potential service capacity
is greater than demand, eschewing the even more difficult problems of
congestion caused by basic inadequacy in available service.34
As in the methodologies previously considered, ever-present con
flicting values pose perplexing problems to decision-makers. If they
elect to increase service capacity in order to reduce costly congestion,
higher costs of service will be incurred, part of which will be costs
of idleness, abhorrent to executives in every form of organization.
Thus, like inventory theory and linear programming, queueing theory
deals with difficult problems of optimization.35
33 For much of this description we are greatly indebted to the typescript of a
lecture given by Prof. Merton H. Miller of the Graduate School of Business, Uni
versity of Chicago. The title is “Quantitative Methods in Business.”
34 Discussion here has been drawn from Charles D. Flagle, “Queueing Theory,
(Flagle, Huggens, and Roy), Baltimore, The Johns Hopkins Press, 1960, Chap. 14.
35 Perhaps the reader can perceive from these comments that inventory flow can
sometimes be treated as a queue, or an ostensible queue as an “inventory” awaiting
utilization. Analogously, decisions relating to increasing service capacity to relieve
queue congestion can involve linear programming methods of resource application.
The methodologies are not interchangeable but they are often related.
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T h e “ideal” resolution to such queueing dilemmas is the system
represented by the perfectly balanced assembly line, on which opera
tions are broken down into a sequence of component tasks of equal
and constant lengths. Such an operation can be loaded to 100 per
cent of capacity, w ithout in-process inventory or stand-by idleness.
Such completely determinate systems sometimes can be approached, of
course, but more often service requirem ents must be matched to
indeterm inate demands of the kinds exemplified above, where aspects
of the system at given points in time can be known only in probabilistic
terms. T he behavior of such a system, and the topic of simulation
itself, can be illustrated in a very simple way by using the throw of dice.
Simulation of a single-channel queue
As is well known, there are 36 possible combinations (6 X 6 ) in the
throw of two dice. Of these, the sum 5 may occur in 4 ways
(4-1, 1-4, 3-2, 2-3) and the 6 in 5 ways (5-1, 1-5, 4-2, 2-4, 3-3). T h e
respective probabilities for these are therefore 4/36 and 5/36.
If, for purposes of simulation, we assume that each throw of a 5
represents an arrival dem anding service and each throw of a 6 a
departure from the system (providing there is an item in the system
to be serviced), we shall have a system with 25 per cent excess capacity,
since the chance of rolling a 6 is greater than the chance of a 5 by
a factor of 5/4.
U nder such circumstances, if such a “game” were continued over a
long period of time, the average num ber in the system awaiting service
would be nearly 4, despite the apparent excess of capacity over demand,
and, less surprisingly, the system would be empty, that is, idle 20
per cent of the tim e .36 A better idea of the actual behavior of such a
system can be had by reference to the Appendix A (see pp. 278-279).
T h e Poisson process
This game, insofar as input to the system is concerned, represents an
approxim ation of the Poisson process, a distribution basic to many of
the models of queueing theory. “T he physical characteristic of the
process is that a constant set of forces in the environm ent produces a
constant probability that an event will occur in a small interval of
time, no m atter what has happened in the adjacent time intervals .”37
There are a variety of real arrival patterns which follow the Poisson
process closely, exemplified by telephone calls, by the receipt of orders,
and by a variety of other inputs. T here are even more situations in
which input processes are believed to be controlled but in truth are
not, and others, like the arrival of aircraft over an airport, in which
36 Flagle, op. cit., pp. 404-405.
37 Ib id ., p. 417.
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requisite control tends to break down upon occasion. Flagle has
shown that when such processes tend toward loss of control, to disinte
grate or decay, they rapidly approach the Poisson process in behavior ,38
a finding which permits the designer of a partially deterministic system
to assume a Poisson input with confidence that the real system will be
no worse and may, in fact, be somewhat better.
Applications

As may be inferred from previous discussion, queueing models are not
precise predictions of the behavior of real systems. Nevertheless they
have proved to be powerful tools for improving a great many opera
tional systems: toll facilities and telephone switchboards, as already
indicated, out-patient arrivals at a hospital clinic, the flow of produc
tion in manufacturing, the acquisition and cataloging of books in a
library; these and many more have proved amenable to queueing
models.
So far, it does not appear that CPAs have utilized this methodology
as frequently as inventory theory and linear programming, possibly
because the mathematics associated with queueing theory appears to
be more abstruse than for the other techniques. In any case, as the
saying goes, queueing theory seems here to stay, destined to have con
tinued utilization by management in the years to come. W hile CPAs
are not likely to need expertise in this field, it does represent one more
pertinent area demanding a level of mathematical sophistication
which will perm it adequate comprehension and communication.

Other methodologies
These three, inventory theory, linear programming, and queueing
theory, along with the techniques of simulation (which will be re
ferred to again in the next ch ap ter), comprise the most frequently used
O R methodologies. T here are, however, a growing num ber of others:
game theory for competitive situations ,39 dynamic programming for
problems of sequential decisions ,40 design of experiments to aid the
processes of measurement and discovery in multi-variable situations ,41
38 Charles D. Flagle, “Models for Queueing Theory,” P roceedings of the Sym 
posiu m on O pera tio n a l M odels, Chemical Corps Engineering Command and De
partment of Mathematics, New York University. Published by Army Chemical
Center, Maryland, 1957.
39 J. von Neumann and O. Morgenstern, T h eory of G am es an d E conom ic B e
havior, Princeton, Princeton University Press, 1947.
40 R. Bellman and S. E. Drayfus, A p p lie d D ynam ic P rogram m ing, Princeton,
Princeton University Press, 1962.
41 W. G. Cochran and G. M. Cox, E xp erim en ta l D esigns, New York, John Wiley
& Sons, Inc., 1957, 2nd Ed.

QUANTITATIVE

METHODOLOGIES

IN O R G A N I Z A T I O N

D E C I S I ON S

human engineering for designing man and machine systems to best
match their respective capacities and limitations,42 and finally statistical
decision theory, a relatively new field of scholarship which goes to the
very heart of management decision processes.43 Some of these, and
others unnamed, have had but little application in the world of affairs.
Others have proved to be of great practical usefulness, a characteristic
certain to increase in the future.

42 A. Chapanis, W . R.
chology: H um an Factors
Inc., 1949.
43 Howard Raiffa and
Boston, Graduate School

Garner, and C. T . Morgan, A pplied Experim ental Psy
in E ngineering Design, New York, John Wiley & Sons,
Robert Schlaifer, A pplied Statistical Decision Theory,
of Business Administration, Harvard University, 1961.
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The computer
Controlled fission and fusion, because of their enormous destructive
potential, probably have affected the world in which we live more
than all other discoveries of our times. But, granted that men are wise
enough not to use T he Bomb, the electronic digital com puter seems
capable of comparable, albeit quite different, revolutionary effects upon
our society. If m ankind is foolish, this may be remembered—if there
is anyone to remember—as the atomic age. But if we are sufficiently
wise, this may well become the age of the computer. W hether this
be true or not, the impact of these machines upon accounting—and
upon the practices of certified public accountants—is inescapable.
For a long time accounting records have been manually entered and
mentally calculated in the various ways deemed necessary. Original
source inform ation has been transcribed into journal entries and clas
sifications and summaries of these data into the ledger and thence into
various forms of presentations of accounting information.
T h e advent of typewriters and calculating machines and their sub
sequent electrification has contributed greatly to the speed, accuracy,
and economy of these procedures but these machines still require
one-by-one entries and step-by-step instruction.
T he invention of punch-card business machines has still further
advanced the technology of accounting and computation. W ith these
machines, manual or typewritten entries of original inform ation can
to a large extent be avoided by substitution of data punched into cards
—still a step-by-step procedure to be sure—and the cards can then be
stored and used in a wide variety of ways: sorted, duplicated, added,
subtracted, m ultiplied, divided, subtotalled, etc., all by electric sensing
through the holes in each card.
T he net economy of these machines has been related to their greater
speeds, their high degree of accuracy and to the fact that a single
original recording in machine sensible form can be used to make more
than one summary, classification, or document. But their success more
largely has depended upon the simple fact that many computational
needs, especially in accounting, are repetitious, with each successive
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computational step amenable to advance specification. In a punch-card
tabulator such advance instructions to the machine are given through
its circuitry and for a repetitive procedure this need be done only once,
by means of permanently wired plug-boards. It is only necessary to
insert such a plug board and to feed appropriately sorted cards into
the tabulator; the machine then will accurately and rapidly carry out
the computational and print out instructions of its circuitry. By this
means once repetitive step-by-step manual procedures are avoided.
Early machines of this kind would accept only decimal numbers as
in put and yield only decimal numbers as output, a restriction which
required establishing code numbers for things previously designated
in the more familiar, comfortable, and understandable language of
words. But this need for translating words into numbers and numbers
back into words, although not insignificant during introduction of
punchcard systems, was unim portant relative to another attribute: the
em bodiment of source data as holes in cards effectively deprives users
of visual access to information. T o retrieve wanted inform ation inter
position of a machine becomes necessary for translation, a circumstance
alluded to elsewhere in this report (page 98). Users of punch-card
systems have sometimes discovered that malfunction, although rare,
does occur and, when it does, can create awkward problems. Users of
punch cards have learned through painful experience that machine
instructions must be comprehensive, explicit, and correct; they have
also learned that “back-up” procedures capable of duplication may
be necessary. Thus, the concept of redundancy in system design, to be
discussed later in this chapter, has been born.
T he next step in this inadequately described computational evolu
tion has been the electronic digital computer, another machine to be
sure b u t by no means just another such machine. Computers are
radically different from predecessor machines in various ways: in speed
of operation, in the system of num eration employed, in m anner of
instruction, and in capabilities for receiving, storing, selecting, and
recalling information.
We shall discuss some of these attributes here, less to inform readers
about computers, than to establish the relevance of these machines for
those who will be tomorrow’s CPAs.

Speed
It has been estimated that the m ultiplication of two ten-digit numbers
on an electric calculating machine requires approximately six sec
onds, while the same calculation on a high-speed computer can be
carried out in but one-millionth of that short interval, in approxi
mately six-millionths of a second .1
1 Willis C. Gore, “Electronic Digital Computers,” O peration s R esearch an d Sys
tem s E ngineering, Baltimore, T he Johns Hopkins Press, 1960, pp. 284-285.
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For a contrast so great as this the exact m agnitude of the difference
is quite unim portant. T h e im portant thing, especially to all who are
engaged in accounting, is that the arithmetic processes carried on in
all kinds of formal organizations, can now be carried out by com
puters at rates of speed which verge upon the instantaneous. There
are two immediate consequences of this com puter capability: ( 1 ) the
voluminous calculations of large scale organizations can be carried out
at costs which are likely to be lower than by former manual, mechani
cal, or electrical methods and (2 ) procedures which hitherto have
lacked feasibility because of computational cumbersomeness or intracta
bility can now be carried out successfully as well as economically.
Expressed differently, the speed of the com puter yields economies in
both time and money in carrying out the customary procedures of
accounting and also opens vistas for entirely new approaches to mana
gerial information. Some of the quantitative methods discussed in the
preceding chapter, e.g., linear programming, would be exercises of
interest only to scholars were it not for the computer; it is the com
bination of methodology and machine which makes possible solutions
to meaningful problems.

Binary numbers
Every accountant knows how to “instruct” his familiar calculator and
we have seen that a punch-card tabulator may be instructed by means
of a permanently wired plug-board. For these both men and machines
use decimal numbers. It would be difficult to exaggerate the extent
to which our lives, thoughts, judgments, decisions—to say nothing of
our arithm etic—are determined by familiarity with decimal numbers.
Because of this ineradicable circumstance, computers also accept
decimal numbers as input and produce decimal numbers as output
but they do this by conversion to another num ber system, the binary.
T he decimal system, as everyone knows, consists of ten symbols, 0
through 9, to which are attached the meaning of digitary positions:
units, tens, hundreds, thousands, etc. T he binary system retains the
meaning of columnar position but utilizes only two symbols, 0 and 1 ,
yielding equivalence to decimal numbers as shown by the brief table
on page 124.
T he fact that binary numbers can be counted, as shown in the table,
should suggest that they also can be added, subtracted, multiplied, and
divided according to their own very simple system, just as decimal
numbers are .2 T he im portant thing about binary numbers, however,
2 This may be said also of other “new” number systems as well: quinary, based
upon the five symbols 0-4; octal, based upon 0-7; and du odecim al, based upon 11
symbols and zero (this system requires new, single-position symbols for the duo
decimal equivalents of decimal ten and decimal eleven).
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Decimal

Binary

Decimal

Binary

Decimal

Binary

0
1
2
3
4
5
6

0
1
10
11
100
101
110

7
8
9
10
11
12
13

111
1000
1001
1010
1011
1100
1101

14
15
16
17
18
19
20

1110
1111
10000
10001
10010
10011
10100

is that only two symbols are employed and these perm it a yes or no,
either-or, on or off kind of circuitry in the computer. It is upon this
kind of logic that computers are designed and built.
More specifically, computers consist in part of m ultiple combinations
of three kinds of circuits: ( 1 ) an “and” circuit which supplies an
output only when there is input on both of two leads; (2 ) an “or”
circuit which supplies an output when there is an input on either of
two leads; and (3) a “n ot” circuit which supplies an output only
when there is an input on neither of the two leads .3
Computers, as already said, comprise combinations of circuits such
as these, designed to carry out computations of various kinds, all based
upon the two-symbol logic of binary numbers.

Control, memory, instruction
In the preceding discussion of punch card techniques we have seen
that economic operation of these machines depends in part upon their
application to repetitive processes capable of using and reusing in
formation stored in cards and programmed by perm anent or semi
perm anent circuitry. Since the electronic digital com puter multiplies
the speed of punch-card machines by a factor exceeding 100 ,000 , it
becomes economically imperative to be able to tell the machine what
it must do in advance, not in a way which will require costly stops for
sequences of new instructions b u t comprehensively, explicitly, and
completely in advance, so that the machine’s almost incredible speed
may be used correctly and without interruption. This in tu rn means
that the logical circuits described above must be controlled in the order
of their utilization, that the machine must have the capability of stor
ing, recalling, and using stored information, and that the desired
calculations must be programmed in sequential detail not hitherto
necessary.
T h e memory u nit of the first true electronic computer, the ENIAC,
3

Gore, op. cit., pp. 288 e t seq.
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designed and constructed in 1947 by Drs. John W. Mauchly and J.
Presper Eckert of the University of Pennsylvania, consisted of a col
lection of registers capable of writing in, storing, and reading out many
binary numbers. Although this pioneering electronic computer multi
plied speed of operation many times over previous relay devices, it
required large size, substantial power, and relatively high cost per digit
stored. Since ENIAC, vacuum tubes have given way to other storage
devices, e.g., magnetic drums, disks, and cores, of much smaller size
and lower cost.4
T h e control unit of a computer is the device which interprets the
instructions given to the machine wherein the operations to be per
formed and the locations (i.e., the “addresses”) of the numbers to be
operated upon are given. Such instructions must be encoded in
numerical form so that they may be handled seriatim like other
numbers. It is these detailed instructions which comprise the com
puter program, prepared in advance, as previously stated, so that the
speed of the machine may be utilized to best advantage, without costly
interruptions for new instructions. Because computer programs require
great care and detail, because they must be encoded in strange new
“languages” bearing exotic names like FO R T R A N , COBOL, and
A LGO L,5 they present psychological as well as learning obstacles to
the uninitiated. However, like other obstacles, these can be overcome,
and for accountants the goal is clearly worth the effort.

Programming
Preceding pages have dealt for the most part with components, mem
ory, and controls. It is obvious that there also must be an input of
both energy and instructions if the desired results are to emerge as
output of the machine. T he input to a digital computer is in the
form of discrete electrical pulses which are provided through the
computer program.
T o prepare a program it is necessary to know what computer system
will be utilized and, unfortunately for the neophyte, there are many
different systems and, at this state of the art, they change quite rapidly.
By way of illustration, Appendix A of Elliot and Wasley6 devotes no
less than 100 pages to block diagrams and equipment characteristics of
some 39 different systems and their variants. For the CPA serving a
4 Ibid., p. BOO et seq. See also C. Orville Elliott and Robert W . Wasley, Business
Information Processing Systems, Homewood, Ill., Richard D. Irwin, Inc., 1965, p.
206, et seq.
5 These are respectively acronyms for FO R mula TRANslator, COmmon Business
Oriented Language, and ALGorithmic Oriented Language.
6 Op. cit., pp. 429, 529. So many and varied are computer systems that selected
details of both domestic and foreign-made systems are published in Computer
Characteristics Quarterly, Adams Associates, Cambridge, Mass.
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FIGURE 1 - Block Diagram for Updating Employee Earnings Records
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num ber of different clients this obviously complicates the learning
problem but fortunately there are principles and procedures which
are common to all.
Given this understanding of the com puter system to be used,
preparation of a program generally is preceded by detailing the steps
to be carried out. One such procedure is by means of flow charts,
which are graphic representations of the flow of information. This
step is usually followed by preparation of a block diagram which
depicts flow of data within the computer. One of these, for a weekly
update of an employee’s gross earnings file, is shown in Figure 1,
opposite. In this example the weekly earnings of each employee are
contained on punch cards, and the gross earnings file is maintained
on magnetic tape. Block diagrams are in turn used to prepare pro
grams for the computer, as shown in the COBOL program in Figure
2, below. It may suffice here to emphasize that these are very simple
examples; in them and in other programs as well every component
step and every alternative path must be considered.
W ith this or some analogous procedure accomplished, it is then
necessary to encode each step and each alternative in language ac
ceptable to the computer. For a decimal desk calculator instructions
are given in decimal numbers; for a computer designed upon the logic
of binary numbers these binary “bits” or “no bits” become the medium
of expression. W hen the first computer programs were written in this
way they were enormously complicated, involving not only hundreds,
even thousands, of instructions but requiring that the programmer
keep track of all of the memory addresses used.

FIGURE 2 — COBOL Program for Updating Employee Earnings Records
BEGIN.
OPEN INPUT OLD-EARNINGS-FILE, INPUT WEEKLY-EARNINGS-FILE
AND OUTPUT NEW-EARNINGS-FILE.
NEXT - EMPLOYEE.
READ OLD-EARNINGS-FILE.
READ WEEKLY-EARNINGS-FILE, AT END GO TO FINISH.
ADD WEEKLY-EARNINGS TO OLD-EARNINGS.
WRITE NEW-EARNINGS FILE.
GO TO NEXT-EMPLOYER.
FINISH.
CLOSE OLD-EARNINGS-FILE, WEEKLY-EARNINGS-FILE, AND
NEW-EARNINGS-FILE. STOP RUN.
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Development of com puter languages has largely resolved these
difficulties by making it possible to use characters to which we are
more accustomed.
According to the rules of the language used, instructions are ex
pressed in words and numbers for the desired sequence of machine
events; this results in a program which may then be encoded in a
deck of punch cards, in a perforated paper tape, or on magnetic tape.
Before it can be executed, this encoded program must be transformed
into language acceptable by the machine. This is accomplished by
means of a compiler which expands this program into machine “steps,”
“translating” these instructions into binary codes which the machine
“understands” and storing them in its memory to control the process
ing of the data which may then constitute the input to the machine.
An example of a very simple COBOL program has been alluded to
above.

Input
Two kinds of input to computers already have been mentioned: the
pulses of electrical energy by which the machine is activated, and the
program read in to set the stage for data processing. T h e input of
data can be accomplished in a variety of ways: by the punch cards,
perforated tape, or magnetic tape already alluded to, or by optical or,
more rarely, even audible means. Fonts of letters and numbers “recog
nizable” by optical scanning devices already have wide use (with credit
cards, for example) and intensive research appears likely to permit
character recognition of m ultiple fonts of type faces and type scripts
in the not-too-distant future, a consideration of great importance
whenever a large inventory of historical data must be converted into
form suitable for computer processing. Analogously, the magnetic ink
of many present-day bank documents permits direct input to these
machines w ithout the tedium—or the possible inaccuracy—of char
acter-by-character reproduction in alphanumeric form acceptable to the
machine.

Output
Just as computers will accept data in the various ways just referred to,
so they will process it as directed and yield results in the form desired.
If the output constitutes data to be scrutinized by management, it may
be printed, as concisely or voluminously as the program has specified.
If the output is simply a record to be stored for future additions and
future processing, punch cards, perforated tape, or magnetic tape may
emerge. O r the output may constitute the input to yet another machine
located at a distance, or it may be used to signal exceptions requiring
action, or to program itself for another task. T here is seemingly no
lim it to the capabilities of these systems not merely to compute but to
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sense, differentiate, sort, search, remember, signal, transmit, recognize,
etc., a galaxy of high speed talents enormously extending m an’s reach.

Redundancy
Computers, however, will do only that which they are told and, if
what they are told is wrong, their tremendous speed can result in
tremendous errors. Since com puter programs, as already said, must
correctly specify every step and provide for every exception, errors are
easy to make. It is wise, therefore, especially during conversion from
some other system, to operate redundantly, to continue the old system
in parallel until the com puter program has been thoroughly tested and
debugged by correction of errors. Disposition or discontinuance of
visual records in favor of data storage on magnetic tape, for example,
can be fatal if the tape record, retrievable, as previously noted, only
by the machine, contains serious errors.
Redundancy, however, is a concept of importance in the operation of
com puter inform ation systems, as well as during the stage of im ple
mentation. Back-up-techniques capable of verification in alternative
ways and duplicate storage of inform ation are highly desirable. Re
dundancy is a cost of computer operation made necessary by the
potential high cost of loss an d /o r error an d /o r machine breakdown,
these being functions of necessary machine retrieval and of the very
high speeds of computers .7 Application of the concept, it may be
added, is of particular importance to those who engage in auditing.

CPAs and computers
One could say with little risk of exaggeration, that every CPA sooner
or later will feel the impact of the com puter upon his professional
practice. Such encounters are assured by the simple fact that com puter
applications to accounting processes are proliferating: more and more
organizations are using more and more computers in more and more
ways.
Because computers have required substantial investments for installa
tion and programming, most early applications were confined to large
organizations, where large volumes of data processing could yield net
economies. Some CPAs, engaged chiefly in serving client organizations
of smaller size, have been inclined on this account to feel that the com
puter need not concern them. But this too is rapidly changing. Ad
vances in com puter technology have brought lower costs, “package”
programs perm it easier adoption and operation, data links and “time
sharing” arrangements 8 perm it input and output at a distance, “service
7 Felix Kaufman, E lectron ic D ata Processing an d A u d itin g , New York, The
Ronald Press Co., Chap. 6.
8 T im e, November 12, 1965, p. 104.
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bureaus” make both machines and requisite skills available to small
organizations in economically attractive ways.9 Developments such as
these are hastening the application of computers in organizations of
small as well as large size.
Such applications not only include accounting procedures per se,
with receivables, payables, inventories, job costs, payrolls and the like
all computer-processed, b u t embrace ancillary operations as well: pro
duction control, reservations for hotels and airlines, circulation con
trol in libraries, medical records in hospitals, and so on ad infinitum.
Tom orrow ’s CPA will not be able to avoid the com puter in his pro
fessional practice.
T he audit trail

CPAs who concentrate their practices in auditing—and even those who
engage only infrequently in this traditional area—will encounter com
puters in the inform ation systems of their clients’ organizations and,
when they do, will discover that the audit trail has acquired new
dimensions and characteristics. T h e authenticity of some procedures
may be embodied in the accuracy and comprehensiveness of the com
puter program, data for others may be stored on tape, yet other parts
of the system may operate on a “real-time” basis, with the machine
yielding inform ation as up to date as the events themselves.
W hether the CPA’s role is made more or less difficult by the presence
of computers is secondary, the im portant thing is that the audit trail
now is a different kind of labyrinth. Now the CPA must know when
it is sufficient to scrutinize the flow diagram and the com puter pro
gram, when and what kind of test data must be processed through the
machine to verify its accuracy and scope, when machine in put must
be examined for accuracy, completeness, and integrity, when dual
processes are needed for adequate control, when and what stored data
must be printed out for audit scrutiny, when the program itself must
be modified to provide checks needed for internal control .10
More specifically, the CPA must realize that he cannot expect com
puterized systems to be modified to provide output that only he needs
in order that he may perform his audit in the traditional way. Not
only can this be too slow and costly, but it encourages the auditor to
perform as though the computer were not there. W herever practicable,
the CPA should audit through the computer; he must modify his
emphasis so that he is concerned not only with the output, but with
the system which produces that output. This emphasis increases as
9 During both regular and off hours many banks are making their machines
available for processing data for customers on a service bureau basis.
10 Ned Chapin, A n In tro d u ctio n to A u to m a tic C om puters, New York, D. Van
Nostrand and Co., 1963, pp. 312 e t seq.
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more of the system becomes “on line,” and as more sub systems become
integrated into an approached “total system.” Likewise, in verification
of input, it must be recognized that the integrated system will produce
a m ultitude of outputs from a few source data.
All of this does not mean that CPAs will not continue to verify
results. It means only that their verification procedures must change
in parallel with the changes in methods of producing results.
O ne effective means of checking a com puter program is the use of
test problems. A dummy payroll, for example, may be ru n using the
payroll program to be tested. If the client's program produces results
identical with the predeterm ined results of the auditor’s dummy pay
roll, the output of the client’s program can be accepted, assuming, of
course, that the input has been tested by the auditor.
An interesting question may be raised here, that is, as to whether
the auditor will continue to perform a “payroll audit” as such. W ith
the concept of m ultiple outputs resulting from few inputs in the
progression toward more integrated systems, the traditional audit pro
gram areas tend to break down. This requires some changes in plan
ning the audit engagement, assignment of personnel, skills required,
and time schedules.
A nother way in which the com puter is causing changes in auditing
procedures is substantiated by the responses to the questionnaire on
public accounting practice .11 Over one-third of the firms indicated
that they “utilize punch card an d /o r electronic data processing equip
ment in performing certain audit steps, e.g., verifying footings, ex
tensions and other computations; selecting transactions or items to be
vouched or confirmed.” W hile only about 20 per cent of sole prac
titioners so responded, the incidence increased with firm size, and over
80 per cent of firms with staffs of 100 and over answered affirmatively.
Any means of facilitating arithmetic and other routine tests should
be enthusiastically welcomed by CPAs.
CPAs have been engaged in auditing for a long time, now they must
learn how to carry out the hallmark service of their profession in new
ways.
Systems design and control
As we have already shown, nearly every CPA does much more than
engage in auditing. Over time, stemming historically from the audit
mission, CPAs also have been serving their clients in many other useful
ways. T he availability of the com puter and its capabilities for economic
and managerial improvement now make it possible for CPAs to enlarge
still further the scope of useful services to their clients.
11 See Chapter 11, p. 153.
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Given sufficient knowledge, for example, of computer costs and
capabilities, a CPA engaged in an audit for a client using a manual,
mechanical, or electrical system may perceive that circumstances are
ripe for conversion to electronic data processing; he may thereupon pro
pose consideration of such a development to his client and, perchance,
himself be engaged for the study, design, and implementation of the
new system.
Entirely apart from the very useful consequences of such a service is
the question of what the CPA needs to know about computers, first, to
be able to perform the audit function—which he must be able to do
to continue in practice— and, second, to be able to design and imple
ment a new information system.
Obviously, the second of these requires much more knowledge than
the first, the ability to create as well as the ability to understand.
Expressed differently, ability to perform the second of these tasks, to
design new systems, at once implies fundamental knowledge of com
puters which is greater than that required to perform audits of com
puterized systems.
W ith its expanding domain and tremendous speed, the computer
has become a powerful tool. But like any other tool, it can be used
ineffectively, even improperly, if it is not adequately controlled. And
the degree of control needed increases in direct relationship to the
potency of the tool.
Of all the specialists in the business world, the CPA is the one best
suited to assume responsibility for systems controls. His role as an
auditor, with his interest in internal control, has oriented him to think
in terms of reliability of financial data in the manner discussed more
fully in Chapter 13.
T he underlying concepts of control are basic to all systems; the CPA
must now adapt these principles to the needs and capabilities of the
computer. A few examples of these adaptations are:
1. T h e use of “hash” totals, wherein inventory part numbers, or
customer numbers, or the like, are totaled and compared to a pre
determined sum. T he sum itself is meaningless, but the procedure
tends to signal certain non-monetary, but nonetheless important, errors.
2. T h e use of a “redundant” digit. For example, when a customer
number is assigned, an arbitrary arithmetic operation is performed on
the number, the result of which is a single digit that is then tacked on
to that customer’s number. Subsequently, whenever that customer’s
number enters the system the same arithmetic operation is performed.
If the result does not compare with the redundant digit, the computer
will signal an error.
3. T he use of a limit check wherein designated data are “compared”
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to a fixed amount. This can be employed, for instance, to set an upper
lim it on payroll checks to prevent their issuance in excessive amounts.
T he com puter can be instructed to signal the occurrence of such an
error.
Simulation

Despite the power of the mathematical tools described in Chapter 9,
these methods remain incapable of dealing analytically with many
complex situations in the world of affairs. Sometimes there are too
many variables to cope with, sometimes parameters cannot be ascer
tained, sometimes sequences of probabilistic events create a near
infinity of permutations defying analytical resolution.
Computers, in many such cases, afford the means to cope with
problems of these kinds by perm itting machine simulation of them .12
Patterns of arrival and departure of work in job shops, for example,
cannot be handled analytically, except in the most simple cases, but
they can be simulated on a com puter by reasonable assumption of
distributions of arrivals and service followed by as many runs as may
be desired in order to study the ways in which the system behaves
under various simulated operating conditions.
W hen chance plays im portant roles in system simulation the com
puter may be programmed to respond to probability patterns which
are either known or assumed. Not surprisingly, these roulette-like
techniques are known as “Monte Carlo” methods of simulation; they
have proved to be im portant in helping to solve many practical
problems .13

Summary
Having said that computers are capable of revolutionary impact upon
our society, having stated that com puter applications are proliferating
in the formal organizations served by CPAs, and having shown that
CPAs cannot escape encounters with computers, it follows that tomor
row’s CPAs must have considerable expertise in dealing with these
machines. Knowledge of computers is so closely and directly related
to accounting that our recommendations for the common body of
knowledge in this im portant field are specified in Chapter 13 on
Accounting.

12 Charles D. Flagle, “Simulation Techniques," O p eration s R esearch an d Systems
E ngineering, op. cit., Chap. 15.

13 See, for example, J. Harling, “Simulation Techniques in Operations Research
— A Review,” O peration s R esearch, Vol. 6, No. 3 (May-June 1958).

133

PART III

Evidence and Opinion

CHAPTER

Evidence
Approaches to the gathering of evidence and opinion
It was on the first day of this study that the idea was conceived to
investigate the activities and characteristics of public accounting prac
tice. Not only would such data be relevant to the form ulation of the
common body of knowledge for CPAs, but it would be even more
useful if it could be obtained in such form as to show how public
accounting practice has been changing in recent years. W ith a detailed
picture of how it has been evolving, it might be possible to extrapolate
the changes of the future. This, it was felt, would further serve the
objective of form ulating a body of knowledge that would relate not
only to today’s needs, but also, and more importantly, to the future
needs of a dynamic profession.
T he precise means of obtaining detailed inform ation about public
accounting firms were not immediately apparent. In many of our early
interviews with CPAs, we ascertained that much useful data were
available to us; several firms gave us complete freedom to use their
files. It soon became apparent that certain classes of facts would be
meaningful to our study, and that a carefully designed questionnaire
would help standardize the compilation of these facts. Furtherm ore,
the possibility of obtaining a comprehensive picture of public account
ing activities throughout the entire country gave added impetus to the
development of the questionnaire on public accounting practice in
the U nited States.
Correspondingly, if a study of the changes taking place in public
practice would contribute to our knowledge of the changing body of
knowledge for CPAs, a study of college curricula might tell us how
much of this changing body of knowledge is already being im parted
to those entering the profession. It was determined, therefore, that, in
addition to our discussions with educators, we should study the old
and new catalogues of a num ber of representative colleges to obtain
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a picture of some of the ways in which the changing accounting pro
fession already has affected education.
Having begun the task of gathering factual data from a large num ber
of public firms, we began to see the possibility of obtaining the opinions
of a large num ber of informed people as to the relative importance
of various subjects to beginning CPAs. Originally, an attem pt
was made to develop a “subject evaluation m anual” whose objective
it was to provide for the numerical rating of each subject as to six
attributes, such as extent of knowledge required, probability of use in
practice, etc. T h e concept for this procedure was derived from job
evaluation techniques used in industry. After a small scale test run
of the manual, it became obvious that this approach was much too
complex and cumbersome to be successful on a large scale circulariza
tion. In place of a manual, there was substituted a deck of subject
cards, vastly simpler and much more likely to induce cooperation from
the respondents.
W hile the subject card procedure afforded a means by which the
opinions of many might be conveniently compiled statistically, it did
not provide the depth necessary to such a complex study. T o this end,
extensive interviews were conducted with a variety of interested people,
including practitioners, educators, those in government and in industry.
T h e rem ainder of this chapter will be devoted to the first two of
these projects, the questionnaire on public accounting practice and
the college catalogue study. T h e subject cards and interviews, since
they reflect the views of many knowledgeable people, will be discussed
in Chapter 12, Opinion.

Questionnaire on public accounting practice
in the United States
H ighlights of the findings

A full understanding of the significance of the findings of the question
naire procedure is not possible w ithout some knowledge of the char
acteristics and extent of the sample, the approach employed to compile
the data, and the known limitations of the statistics. Each of these
is explained below, preceding a detailed discussion of the findings.
At this point, only a brief summary of the overall picture will be given.
T h e outstanding feature permeating the composite picture drawn
from the data collected is the growing complexity and widening scope
of the services performed for their clients by certified public account
ants. They are dealing with problems involving budgeting, selection
of sources of capital, return on investment, sales forecasts, inventory
control, personnel, and many others.
Even the CPA’s traditional role as auditor and “tax m an” is chang
ing. W hile he has always been deeply involved with taxes, he is
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increasingly dealing with more complex tax problems: acquisitions,
employee trusts, estate planning. As an auditor, he is becoming less
concerned with detailed checking, more with internal control review.
He renders more unqualified opinions on financial statements, and is
beginning to de-emphasize the mechanical aspects of preparing records
and statements.
W hile the practicing CPA has always had a vital interest in business
systems, with the coming of the com puter and all its ramifications, his
knowledge of systems is becoming more technical on the one hand, yet
broader, more firm-wide on the other. Smaller firms are starting to
mechanize their write-ups; firms of all sizes are engaging more fre
quently in a variety of systems and procedures work.
W ith the changes in the nature of public accounting practices, the
characteristics of professional staff show evidences of change. Educa
tional levels are rising; more of the staff members are CPAs; there is
some upward movement in the levels of staff ranks. In many cases,
the expertise required for certain problems encountered in the course
of the CPA’s practice is just not available on the firm’s own staff; these
firms have turned to outside consultants: other CPAs, attorneys, and
a variety of specialists.
An overwhelming majority of public accounting firms provide some
form of staff training or development. In addition to heavily emphasiz
ing taxation, auditing and accounting principles, these programs are
giving increased attention to basic systems, and to punched card and
com puter systems. N ot incidentally, the expanding programs of the
professional societies are showing constantly increasing enrollments.
In short, the dom inant theme is one of change: toward a wider scope
of management-oriented services; toward more opinion auditing;
toward a staff with higher rank and educational and professional level.
T he foregoing summary is necessarily incomplete. Before presenting
a more comprehensive review of the questionnaire findings, some
description of its development and background is desirable.
T he questionnaire procedure
Some years ago during a discussion of his functions, a college dean
facetiously stated that his main duty was to fill out questionnaires.
T o create another questionnaire in a world already heavily over
burdened with them, was not a step that was lightly taken. In the
process we learned that filling out a questionnaire is a relatively simple
task compared to designing one. We are extremely grateful to all those,
including the members of the Commission, who offered their sug
gestions and to those who tested our early efforts by responding to trial
designs.
T he principal problem was to achieve balance between sufficient
informative detail on the one hand and difficulty of execution on the
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part of the respondent. After many months of development, the final
product evolved into a sixteen-page, fourteen-question form, a copy
of which appears in Appendix B. T he subject m atter was grouped
into three main categories: services rendered to clients; professional
staff; and staff training and development. T h e findings in each of
these areas will be discussed below, of themselves, and as they relate
to the findings in the other categories.
Selection of
the firms

In order to reach a large num ber of public accounting firms of various
sizes and in various geographical areas, the following procedure was
used in the compilation of the m ailing list for the questionnaire:
Lists of the member firms of the American Institute of CPAs were
separated into groups according to the num ber of Institute members
in the firm. Of each sub-list, every n th firm was selected, as shown in
Table 1, below. After m inor adjustments for various changes in the
lists since the date of compilation (mergers, deaths, etc.) mailings were
sent to 3,397 firms in all size categories and geographical regions, as
summarized in Table 2.

R e s p o n s e s of
th e firm s

It often happens that recipients of questionnaires or other research
inquiries do not share the enthusiasm of the senders. As an example,
one group of researchers in Britain was appalled at the apathy with
which their inquiries were received by the firms in their sample. Over
60% replied that they refused to participate and another 23% did not
reply at all .1 In contrast to this situation, and despite the fact that our
1 “Who Wants Social Research in Industry?” T h e M anager, November 1964, p.
22, Management Publications Limited, London (anonymous).

TABLE 1 - Selection of Firms for Mailing Questionnaire on Public Accounting Practice
in the United States
Number of
AICPA
Members
Per Firm

1
2
3
4 & 5
6 & over

Total Number
of AICPA Firms*
8,879
2,137
860
651
530
13,057

*As at November 20, 1963.

Selection Made
of Every nth Firm
5th
4th
3rd
2 nd
All firms
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complex questionnaire was distributed during the tax season, re
sponses am ounted to 28% of mailings. Furtherm ore, we received
replies from firms of all sizes, practicing in all geographical regions.
Analysis of the replies is shown in Tables 3 and 4, pages 142 and 143.
T he m anner in which the vast majority of firms answered the ques
tions gives the distinct impression that a great deal of thought and
conscientious effort was devoted to the preparation of the replies.
More than 80% of the respondents replied to both the present and
the past portions of more than one question. Selected compilations
of the findings are shown in Appendix B. In addition to responding
to our specific inquiries, many firms also added comments concerning
their plans for the future.
T he fact that so many firms were willing to furnish us with so many
details of their practice, staff and operations is partly attributable to
our agreeing to keep all materials confidential. All questionnaires
were assigned a code num ber and any references to names and addresses
were removed. In all processing of data, only the code num ber was
used. Finally, the questionnaires themselves were contained in a locked
cabinet to which only two people had access.
Any discussion of the data gathered through the questionnaire on
public accounting practice should be preceded by a statement of the
known limitations of the statistics, in order that they be interpreted
more knowledgeably.
Since each firm was asked to supply inform ation as of the present and

TABLE 2 — Distribution of Mailing of Questionnaire on Public Accounting Practice in
the United States

Region
New England
Middle Atlantic
Southeast
Central
Northwest
Southwest
Far West
Puerto Rico

Approximate portion
of Institute member
firms represented:

Total
Number
of Firms

One

203
960
571
637
153
323
542

283
303
65
187
298

8

5

3,397

1,770

26%

99
530

20%

Number of Institute Members
Four &
Two
Three
Five
37
149
83
99
19
47
94

15
81
60
59

9
90
50

12

66
21

18
34

29
46

—

2

1

528

281

312

25%

33%

50%

Six &
Over
43

110
95

110
36
42
70
—

506

10 0 %

Lim itations
of the data
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also of a time approximately ten to fifteen years ago, some of the past
information supplied is necessarily estimated. Estimates may also be
reflected even in the present day inform ation where detailed records
are not kept by some firms with respect to various breakdowns of
fees, college majors of staff, etc.
It was a primary objective of the questionnaire procedure to obtain
a comparative picture of the public accounting firm “then and now.”
In this comparison there is necessarily a missing factor, viz., those firms
who were in existence in the past but have ceased to exist. O ur picture
of the past is deficient to this extent, b u t we have tried to achieve more
valid comparability by compiling separately the data supplied by all
those firms who answered both the present and the past sections of the
questions. This will be expanded upon below.
H ow the data
were
compiled

Early in the planning for the questionnaire, it was recognized that
there were probably significant differences in the characteristics of
firms of various sizes. Since overall averages could prove useless, the
primary criterion for the stratification of the answers is the size of the
firm in terms of total professional staff.2 As will be demonstrated
2 Professional staff is defined here as including partners, principals, managers,
supervisors, seniors, semi-seniors, and juniors, but excluding stenographic and
clerical employees.

TABLE 3 -Analysis of Responses to the Mailing of the Questionnaire on Public Ac
counting Practice in the United States
By Geographical Region

New England
Middle Atlantic
Southeast
Central
Northwest
Southwest
Far West
Puerto Rico
Multistate

Number of
Firms
Responding

Number
of
Mailings

Percenta
e
g
of
141

46
217
141

203
960
571
637
153
323
542

22.7

2 11
63

88
180
3

6
955

_

22.6
24.7
33.1
41.2
27.2
33.2
37.5

8

3,397

*

—
28.1

* Questionnaire mailings were identified only as to the location of the firms principal
mailing address. Therefore, no percentage of response figures could be compiled for
multistate firms.
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below, the significant differences are evident in a variety of ways.
Having decided that compilations by staff size were desirable, it was
necessary that we separate the responses of each firm as follows: present
data were grouped with the responses of all other firms of like presentday size; past data of that same firm were grouped with the responses
of all other firms of like past size. T he result of this dual sorting of
data is a picture of the nature of all firms of a like size today compared
with a picture of all firms of that same size in the past. Since many
firms have grown in size over the period involved, it follows that, for
example, some of the firms included in the 6 to 15 staff size group
today are not included in the 6 to 15 size group of the past, and vice
versa. By compiling our statistics in this manner, we have subordinated
the trends in any one firm to the trends of public practice as a whole.
Q uestionnaire findings
W hile a more detailed presentation of the data compiled by question
is presented in Appendix B, only certain of these statistics are selected
for discussion here. T h e following presentation is organized not by
question but by topic, and draws upon the facts brought out by re
sponses to sections of various questions related to that topic.
T h e answers supplied by the respondents with respect
to auditing services performed for clients reveal two aspects of this type
of engagement: its importance relative to other services; and the
changes taking place in auditing methodology.
One indication of the relative importance of auditing to public
accounting firms is the percentage of gross fees derived from this source.
In smaller firms, auditing is increasing as a source of revenue, from
20% to 23% for sole practitioners, and from 25% to 29% for firms in
A u d it in g

TABLE 4 -Analysis of Responses to the Mailing of the Questionnaire on Public Ac
counting Practice in the United States
By Present Size of Firm
Total Staff,
Including Partners
and Principals
Sole practitioners
2 to 5
6 to 15
16 to 35
36 and over

Number of
Firms
Responding

Percentage
Distribution

Cumulative
Percentage

114
374
317
107
43

11.9
39.2
33.2

11.2

11.9
51.1
84.3
95.5

4.5

100.0

955

100.0

Services
rendered
by pu blic
accounting
firms
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the 2 to 5 staff size. This increase appears to a large extent to be
related to a corresponding decline in the percentage of gross fees
derived from preparation of clients’ records and statements: from
39% down to 27% for the one man firms; and 34% to 26% for the
2 to 5 man group.3
This indication of movement in the professional level of services
rendered in smaller firms is reinforced by the fact that these firms also
indicate that they are rendering unqualified opinions more frequently
than they did in the past; and that they are preparing clients’ books of
account less frequently.
At the other end of the scale of firm size, the percentage of revenue
derived from auditing shows evidence of decline.3 This may be some
what misleading however. While we collected no data on the growth
of total revenue dollars, it is not unreasonable to assume that fees have
grown in dollar amount over the past ten or fifteen years. Even if
fees derived from auditing remained constant, their relative percentage
of the total would have shown decline. Furthermore, if we postulate
this same increase in fee dollars in the smaller firms as well, the
percentage increase in auditing in these smaller firms becomes more
significant.
Evidence shows that the approach to test checking, or sampling, in
the carrying out of the audit, is undergoing change. This is most pro
nounced in the larger firms (36 and over staff) who indicate over
whelmingly that the size of samples examined has declined.4
While the auditor’s practice of examining samples of the masses of
his client’s records has been employed for many years, the size of the
sample to be examined and the specific items that make up the sample
have generally been a product of the auditor’s subjective judgment.
But, while the practices are not employed by the majority of firms
answering our questionnaire, a significant portion of the firms in
dicated that they apply the techniques of statistical sampling in deter
mining adequate sample size. Overall, about one out of every three
firms employs this technique, and quite understandably the incidence
of such practice increases with the size of the firm.5 W ith lesser fre
quency the firms indicate that they are also employing random number
tables in the selection of specific documents or other items that con
stitute a proper random sample.6 Even though it is only the larger
firms who use this technique to any extent, it is nonetheless significant
that even 17% of all firms with less than 16 staff state that they use
random number tables.
W ith the decline in the size of audit samples, there has been a
3 From Table 3a, Appendix B.
4 Table 1a, Appendix B.
5 Table 1cI , Appendix B.
6 Table 1cII, Appendix B.
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corresponding increase in the percentage of the total time devoted to
review of the client’s system, and evaluation of the effectiveness of
internal control. Over 40% of the single practitioners have so in 
dicated, and this percentage increases with firm size, to 100 % of the
firms with 100 staff and over .7
W here they were asked to volunteer relevant inform ation concern
ing their plans for the future, nearly 90 firms indicated that they ex
pected to do more auditing; most of these were in the 2 to 15 staff
size range. W hile strict statistical validity cannot be given to the
response to a question that merely asked for comments, these remarks
are nonetheless consistent with the responses to the various questions
dealing with auditing. This type of engagement is certainly becoming
a more im portant part of the activities of smaller firms; also it remains
a very substantial part of the activities of the larger firms. Moreover,
its character is changing with the use of statistics and greater emphasis
on the review of internal control.
T axes
T he common impression of the CPA as a “tax m an” is a
very narrow picture of the activities of the profession. But that he
is deeply involved in taxes of all kinds is borne out by the weight of
evidence. T h e very heavy percentage of firms that indicate they engage
frequently in the preparation of a m ultitude of tax returns is, of itself,
not unexpected .8 W hat is more significant is the growing activity in
the area of estates and inheritance, and to a lesser extent in gift taxes
and personal trusts, the latter two showing overall growth b ut not in
all firm size categories. These areas are not as directly a product of
financial statement preparation as the income tax and other business
taxes, in that they embrace other fields of knowledge. W hile all size
groups indicate activity in these three areas, the heavier incidence is
in the larger firms. T h at the percentage of firms that are engaged
frequently in estate plann in g tax problems has doubled (from 15 to
32%) and another 50% are occasionally involved in this tax area is
consistent with the fact that one does not merely “fill o ut” estate, trust
and gift tax returns .9
T he diversity of subjects embraced in tax practice is indicated by
the firms’ responses to our query concerning specific tax problem areas
and special industries’ tax problems. Substantially over 50% of all
firms are concerned with closely held corporations, employee trusts,
executive compensation, form of business organization, liquidation,
multi-state operations, reorganizations, mergers and acquisitions; and
most of these show evidence of increase .10
7 Table 1b, Appendix B.
8 Table 2, part d, Appendix B.
9 Part e4 of Table 2, Appendix B.
10 Parts e and f of Table 2, Appendix B.

145

146

HORIZONS

FOR

A PROFESSION

No change in the relative importance of taxes as a revenue producer
is revealed by the responses. But with an approximate range of 15%
to 30% of total fees being derived from taxes, this area is obviously
holding its own as an established service of certified public account
ants .11 T h e increasing complexities of a growing economy must at
least sustain the importance of taxes. About 80 firms indicated that
they expect their tax practice to grow.
M a n a g e m e n t se r v ic e s
This study has already had much to say
about the CPA’s advances in the difficult to define province of manage
m ent services. N othing will be added here to the current discussions
of just what this term embraces. Further, the inclusion of a given type
of service in this section of the study should not be interpreted as an
attem pt by us to prescribe the range of management services. O ur
objective here is merely to offer evidence that CPA firms of all sizes are
performing, and have been doing so for some time, a wide variety
of services for their clients that are not necessarily intrinsic to audit
ing, tax or bookkeeping engagements in the traditional sense. T h at
they are performed together with any of these engagements, and may
not even be billed for separately, is not important. W hat is im portant
to our ultim ate goal, the formulation of a common body of knowledge
for CPAs, is this observation: while auditing and taxes can be ex
tremely complex and require a wide range of knowledge, the services
described in this section of the study seem to indicate an extension
beyond the traditional range of knowledge vital to the practicing CPA.

T h e growth of management
services during the period of concern to our study is evidenced by its
increased importance as a source of revenue to public accounting firms.
W hen it is compared to auditing and taxes as a percentage of gross
fees, its position is far behind these two: the average percentage for
the various firm size groups is somewhere between 7.5% to 10.0%.
But it is most probable that at least some part of those services billed
as auditing include some activities that might be classed as manage
m ent services. It is well known that a traditionally performed audit
may include in varying degrees review of insurance coverage, systems
and procedures, cost records, and a wide variety of items comprising
an adequate review of the client’s system of internal control. This,
together with the fact that the vast majority of firms are devoting
relatively more time to internal control review ,12 indicates that the
CPA is spending more of his time in management services types of
activity than the percentage of revenue derived from management
R evenu es from m anagem ent services

11 Table 3a, Appendix B.
12 Table 1b, Appendix B.
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services engagements per se would indicate. The extent of this unknown
factor cannot be measured by average percentage of revenue figures.
But so far as revenue is identified with management services, the rate
of growth is evident in the comparison of the present and past averages.
Increases in each firm size group range from 2 percentage points in
firms with 100 and over staff (8.8% to 10.8%) to 7 percentage points
in the 36 to 99 group (1.3% to 8.2% ). All other firm size groups
show increases somewhere within this range.13

Organization for management services

With the complexities and
range of subjects embodied in the management services function, a
number of firms have designated one or more staff members as manage
ment service personnel. Out of our total number of firms of 841 (other
than sole practitioners), 141 stated that they do departmentalize their
staff; and 90 of these firms have assigned one or more members to
management services. While the number is small, the distribution of
these by firm size (Table 5, below) is of interest.
In lieu of, or in addition to, a separately designated management
services department, many firms have engaged outside consultants for
some of these engagements, including corporate reorganizations,
mergers, acquisitions, liquidations, systems, data processing, and, to a
lesser extent, personnel testing and evaluation, and marketing. Most
of these tend to occur in the 2 to 15 staff size group. Types of con
sultants engaged include other CPAs, attorneys, management con
sultants, insurance agents and underwriters, appraisers, actuaries, and
engineers.
13 Table 3a, Appendix B.

TA B LE 5 — Departmentalization of Professional Staff
By Number of Firms
Total Number of Firms
Professional
Staff Size,
Including Partners
2
6
16
36
100

to 5
to 15
to 35
to 99
and over

Responding
to the
Questionnaire

Having a
Having a
Departmentalized Management Services
Staff
Department

374
317
107
32
11

20
51
36
24
10

6
31
24
20
9

841

141

90
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Kinds of management services

A total of 54 types of services de
lineated in the questionnaire were described as “management and
other services.” They were presented in alphabetical order to avoid
leading the respondents through preconceived functional groupings.
The vast majority (847 out of 955) of firms answered this question
both as to the present and the past (including those portions dealing
with other than management services), a fact which might be con
sidered as adding validity to the statistics by the weight of volume
alone.
General management.
Of all the firms answering this question
both as to the present and the past, 87% (18% frequently, 69% oc
casionally) render services in the budget area. Of the sole practitioners
in the group, 67% (7% frequently, 60% occasionally) handle budget
problems, and this percentage increases in proportion to the size of
the firms, to over 90% of all firms with a staff of 16 or more (16-35
staff firms: 32% frequently, 64% occasionally; 36 and over staff firms:
51% frequently, 44% occasionally). The picture in such areas as
purchase acquisitions, mergers and reorganizations is not unlike that
of budgets. In similarly strong positions are: financing, selection of
sources of capital, and insurance coverage. Showing up more often in
the larger firms, but in no less than one-third of any group are organiza
tion design, fixing responsibility, flow of authority, etc., and evaluation
of management. A summary of the statistics in this general manage
ment area and in the services discussed under the other broad func
tional categories appears in Table 6, pages 150-152. It is striking that in
the entire general management area, only services relating to govern
ment contracts show a decline.
Systems and procedures.
Because of its implications in auditing as
well as in management services, this section of Table 6 is discussed
below, under a special caption, Electronic Data Processing.
Cost studies.
There is probably little argument that CPAs have
been dealing with cost analyses for many years, and this is substantiated
in Table 6 by the heavy responses to the area of cost allocation. This
function, however, can be predominantly concerned with income
measurement through inventory valuation. The other types of cost
studies delineated are much more decision-oriented, and while, as a
group, they are not performed by as large a segment of the firms as
are cost allocations, the percentages are still very significant. Especially
dramatic are return on investment studies and lease or buy analysis.
As is true of most of the management services areas, the general trend
in decision-oriented cost studies is clearly up. The one ostensible
exception to this upward trend is the 36 and over group: Table 6
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shows a decline in two of these cost areas. It should be explained,
however, that the absolute figures, that is, the actual n u m b e r of firms
performing these services not only did not decline b ut in all instances
increased. T he percentage decline is a result of the fact that there are
41 firms of 36 staff and over included in the present statistics and
only 17 of this size in the past. Thus, even if the num ber of firms
performing a given service had doubled over this time period, the
percentage would still decline.
Industrial.
Generally speaking, taking all responding firms to
gether, the percentage of firms performing services in this category is
substantially less than that for the preceding groups discussed. T h e
larger firms, however, are quite active in these areas, as shown by
Table 6 in the 36 staff and over size group. T here are two exceptions
to the general picture, the most outstanding of which is inventory
control. Of all firms, 88 % are presently engaging in this activity (27%
frequently, 61% occasionally), and the range by firm size is 77%
(18% frequently, 59% occasionally) for one-member firms to over
90% in the larger size groups. T h e second area of strength is the
group dealing at least in part with production personnel: job descrip
tion and evaluation, and wage incentives. Notwithstanding the in 
dustrial engineering character of these two items, there is a high degree
of consistency of their relative prominence with the large percentage
of firms involved directly in the personnel function, discussed below.
This is true of firms in all staff size groups. Again, in this broad
industrial group, there is some indication of change toward more per
formance of industrial-type services. As discussed above, under Cost
Studies, the 36 and over group shows relative decline in five of these
industrial service areas.14 This again is due to the smaller num ber of
firms making up the past group (17 as compared to 41 in the present
g ro u p ). In most cases the actual n u m b e r of firms performing these
services is larger today than in the past.
Mathematical, specialized techniques.
Services in this area, such as
linear programming, queueing problems, and simulation are clearly
not widely offered by CPA firms. Even in the larger firms, only about
one out of five is working with these techniques. A somewhat higher
but still relatively insignificant portion of all firms are doing actuarial
calculations. P E R T and CPM are almost nonexistent except for the
largest firms. Once again, in the 36 and over size group, the
present/past percentage comparisons do not give the whole picture due
to the difference in the num ber of firms in each compilation (41
14 Maintenance planning and scheduling; inspection, quality control, other than
statistical; statistical quality control; work simplification and measurement, non
clerical; and merit rating.
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MANAGEMENT

STUDIES

10. Cost allocation
12. Distribution cost studies
4. Asset revaluation studies

COST

18. Information flow studies
1. Accounting machine and
office equipment studies
45. Punched card systems
14. Electronic data processing
8. Clerical work simplifica
tion, methods, forms
32. Office layout

10 61
2 33
1 35

10 51
3 28
2 39

8 48
2 18
— 21

8 74
2 22

17 62
4 30

14 67
2 29

26 63
2 39

15 66
3 41
2 43

6 48
2 12
1 14

8 50
— 25
3 28

8 62
2 20
2 16

19 65
6 42
10 44

1 13

2 26

1 21

3 30

10 62
3 32
1 36

22 64
3 32

12 63
1 29
4 36

2 19

8 59
2 28
— 32

14 75
4 47
3 46

30 64
2 44

19 75
8 53
13 51

7 58
1 13
1 12
15 65
2 25

1 40

18

-

6 43

10 74
3 43
1 44

15 73
1 37

6 79
2 32
1 21

1 27

2 29

2 50

6 40
32 56

21 72
3 52
2 58

26 66
1 46

29 67
9 66
15 61

3 34

3 48

3 63

2 48
27 64

30

38

60

16 78
2 52
2 50

18 72
2 38

10 78
2 32
- 32

-

-

-

10 66
18 66

18 70

35 57

18 64

39 54
7 68
3 46

44 52
7 57

64 34
32 54
44 49

22 41

10 64

27 53

10 53
27 59

34 59

44 49
27 66
12 73

51 44

41 47
6 65
6 47

18 53
— 53

47 47
29 53
11 23

18 35

12 53

23 47

47 35
17 59

41 47

35 53
29 59
24 46

35 59

A

31 62

20 78
6 66
6 80

34 64
20 69
24 69

14 79
4 71
6 75

20 68

32 64

9 74

FOR

SYSTEMS AND PROCEDURES

2 21

3 30

3 19

3 30

2 24

4 38

5 65

1 38

4 41

2 17

6 31

2 39

5 52

1 27
38 53

1 24
25 56

1 15
31 52

________
2 11
3
31 49 18 58

4 29
25 55

1 24
33 54

12 64

17 62

5 62

13 57

13 62

24 61

28 68
11 77
11 76

8 74
2 45
3 50

17 69
6 55
3 56

9 70
3 40
2 45

10 73
3 51
4 54

23 68
10 63
8 65

4 72
1 25
2 28

21 72

4 59

9 73

3 55

7 60

7 62

18 69

HORIZONS

6. Budgets
7. Business acquisitions
(purchase investigations)
30. Mergers
47. Reorganizations
16. Financing, selection of
sources of capital
17. Government contracts,
renegotiations
20. Insurance coverage
33. Organization design, fix
ing responsibility, flow of
authority, etc.
15. Evaluation of manage
ment, management audit

GENERAL

Type of Service

________SIZE OF PROFESSIONAL STAFF INCLUDING PARTNERS _____
All Firms
1 Man
2—5
6 — 15
16 — 35
36 & Over
Present
Past
Present
Past
Present
Past
Present
Past
Present
Past
Present
Past
Freq//Occ Freq//Occ Freq /Occ Freq /Occ Freq /Occ Freq /Occ Freq /Occ Freq /Occ Freq /Occ Freq /Occ Freq /Occ Freq /Occ

TABLE 6 - Management and Other Services Performed by Public Accounting Firms in the United States
Expressed as a Percentage of the Firms Who Perform Each Service for Clients Frequently and/or Occasionally
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-

- 4
- 3
1 14

-

1 31

1 20
- 11
1 18

1 10

15
- 5

2 17

3 41
5 55
19

1 12

MATHEMATICAL, SPECIAL
IZED TECHNIQUES
2. Actuarial calculations
9

16

2 41

7

1 14
7
12

61

18

27 61

1 26

2 35
1 15

3 50
2 20
6 54

8 60
2 27
15 67

2 20

2 23

3 28

INDUSTRIAL
43. Production control, pro
duction scheduling
21. Inventory control
29. Material handling and
storage
40. Plant layout
41. Plant location
26. Maintenance planning,
scheduling
19. Inspection, quality con
trol (other than statistical)
52. Statistical quality control
54. Work simplification and
measurement, non-clerical
22. Job description and
evaluation
53. Wage incentives
31. Merit rating

11. Differential cost studies
49. Return on investment
studies
27. Make or buy analysis
24. Lease or buy analysis
48. Replacement of plant and
equipment studies

COST

Type of Service

2

8

- 28
3 35
- 7

3 14

- 9
15

1 10

6 7
9
3 13

1859

210

220

345
418
657

413

-

22

16

8

1 11

- 171 32
1 284 49
- 3 5

2 14-

- 5 14
133

12

7

8
6
13

-

111

124

444
117
652

120

10

1560

1 30
2 41
5

-

- 3
- 1

-

-

59

2 13

2 28

6 52
1 19
11 64

2 20

1 17
7
-5 8
- 17
7

58

8

1417

2
1

12

1

1 16

2 34
1 13
4 41

2 13

13

- 24
13
1 20

6323

1 15

2 472 37
6 65 2 53
1 101 9

2 18

36

4 43

10

25
10
14

33

1 10

8 55
6 58
- 16

1 16

8

-

15

2 18

1

- 25
19
- 22

65

2 24

4 41

11 69
4 34
21 71

3 5
3

-

-

67

27 1 23

- 5 - 6
- 6 6

-

-

30

-

2 44 -

9 69 3 67
2 32 2 27
19 72 8 64

2 32 3 29

4

16
8
10

1680 44

-

2
2
- 8

-

10

46
38

14

41

17

2

8

22 56
12 49
7 22

32

7
5 17

-

6

12 65
6 47
18 18

6 53

- 18
6 23

- 29

- 41
- 29
- 29

47

35

6 35

5 19

14

47
12 47
18 35
12 70

18

5 44
2 30
2 32

52

39

5 46
-18 15

-22

-- 2

-

-

46

468 12 71
224 10 46
662 19 71

634 15

________
SIZE OF PROFESSIONAL STAFF INCLUDING PARTNERS _____
All Firms
1 Man
2 -5
6 -1 5
16-35
36 & Over
Present
Past
Present
Past
Present
Past
Present
Past
Present
Past
Present
Past
Freq/Occ Freq/Occ Freq/Occ Freq/Occ Freq/Occ Freq/Qcc Freq/Occ Freq/Occ Freq/Occ Freq/Occ Freq/Occ Freq/Occ

TABLE 6 - Management and Other Services Performed by Public Accounting Firms in the United States - Cont.
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48
48
54
65

10
8
7
10

- 4 16
1 15

- 8
2 21

OTHER
5. Attitude surveys
44. Public relations

- 1
5 11 1 15

4 18 1 10

1 15

2

2 19

-

3
- 4

3
2
3
4

3 355 32
2 30
1 3
8 7
2 6
2 43
5 32 2 26

7

29
30
42
50

29
36
37
45

4 39

1 -

12
- 1
- 1

6 42
1 12
4 54

11-

-

4
6
7
9

-

44
43
46
57

9 36

-6 6
- 4 - 6

5
5
4
5

6 55

1 1

- 9
16

17

56

13

1 1

1 2

12
3
3

MARKETING
50. Sales forecasting
28. Market analysis
42. Price determination
13. Distribution methods
(channels of distribution)

LABOR RELATIONS
9. Collective bargaining,
labor negotiation studies
23. Labor grievances
3. Arbitration (commercial
or labor)

training
evaluation
compensation

recruitment
selection,

12
2
3

14
- 3
14

13

-

-

-

1

2 -

1

1

6
8
5
6

4212
4610
45 9
5614

-

15

6
5

1 20

4 40
- 11
2 55

-

55
54
56
71

63

1

3
6

7
5
3
5

-

1

3

8
1
-

1

55
48
56
70

8 66

- -

13
3
5

-10
- 7
16 21
1 18

13 22

34 6
47
7 15
41 4
59

10 1
21

6 -7
4 -6

465
465
494
605

7 546 5416

_

21 6
-2 1 - 1 - 1 -

5
4
1 26 1

2 14 1

2
4 48 2

9
7

3 37
1 10

-

-

_

-

3

3
2
6

14
7
7
10

6
17

26

54
10
75

14

9
7

55
50
69
73

16 66

1

2
-

54
44
56
60

64

2
2

18

-

6
8

4 18

4 44
4
2 44

-

49
24 44
10 44
17 56
17 61

32

7 7

217
212

529

20 46
727
1256

-44

53
35
35
52

6 18
6 -

- 41

12 41
6 23
12 53

- 18

- - -

12
12
29
18

12 53

6 -

7 15
6 17
2 17- 1 8
10 10
12 12

-1 4 -2 7
2 6
-12

6
2
8

12

- 2

- 2
-

FOR

PERSONNEL
36. Personnel
37. Personnel
testing
38. Personnel
35. Personnel
34. Personnel

Linear programming
Queueing problems
Simulation
PERT, CPM (network
analysis)

HORIZONS

25.
46.
51.
39.

MATHEMATICAL, SPECIAL
IZED TE C H N IQ U E S - Cont.

Type of Service

SIZE OF PROFESSIONAL STAFF INCLUDING PARTNERS
All Firms
1 Man
2 -5
6 — 15
16 — 35
36 & Over
Present
Past
Present
Past
Present
Past
Present
Past
Present
Past
Present
Past
Freq/Occ Freq/Occ Freq/Occ Freq/Occ Freq/Occ Freq/Occ Freq/Occ Freq/Occ Freq/Occ Freq/Occ Freq/Occ Freq/Occ

TABLE 6 - Management and Other Services Performed by Public Accounting Firms in the United States - Cont.
Expressed as a Percentage of the Firms Who Perform Each Service for Clients Frequently and/or Occasionally

152
A PROFESSION

EVIDENCE

present and 17 p ast). In all five services listed, the n u m b e r of firms
performing each increased.
Personnel.
Of the several groups of services outside of the tradi
tional financial function, this group has the highest incidence of per
formance by CPA firms. As T able 6 shows, not only do a substantial
majority perform services (frequently or occasionally) involving per
sonnel recruitm ent, selection, testing, training, evaluation, and com
pensation, but also all size groups are well-represented. W hile there
is some evidence of growth here, the overall picture is more one of
solid consistency.
Labor relations.
In this group, only arbitration (commercial or
labor) appears to be of any significance at the present time, and this
is lim ited to the larger firms. T h e same is true, b u t to a lesser extent,
of collective bargaining, and labor negotiation studies.
Marketing.
This group of services runs closely behind personnel.
T he firms responding indicate a high degree of activity in two areas:
sales forecasting, and price determination. W hile all size groups exhibit
considerable activity in these two fields, a majority of the firms with
staffs of 6 and over are so engaged at least occasionally. T he rem aining
two, market analysis and channels of distribution, are very far behind
sales forecasting and price determination, b u t one out of three of the
firms in the largest size group is sometimes involved in these areas. All
four show growth in percentage of the group engaging in these activi
ties, except channels of distribution. W hile twice the actual num ber
of firms in the 36 and over group indicate they do work in this area,
the percentage of firms doing so has declined.
Some indications of the fu ture
T h at the growth of management
services can be expected to continue is supported by the comments
offered by many firms concerning their plans for the future. Intention
to expand further into these areas was expressed by 240 firms substan
tially representing all size groups. Many of these mention budgets and
forecasts; others systems, some EDP specifically.
E l e c t r o n ic d a t a p r o c e s s in g
Im portant to both auditing and m an
agement services, electronic data processing is discussed separately here
as it pertains to both areas of service. Data processing and systems in
general take a not unexpected prominence throughout the question
naire responses. Over one-third of the firms answering the question
naire use E D P an d /o r punched card equipm ent in performing certain
audit steps (e.g., verifying footings, extensions and other computations;
selecting transactions or items to be vouched or confirm ed). T h e pre
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ponderance of incidence is, quite naturally, in the larger firms (for
example, over 80% of the firms with 100 staff and over). But over
20% of sole practitioners state that they are using such equipment, and
this percentage increases steadily to nearly two-thirds of the firms with
staff of 36 to 99.15
As a service performed for clients, the EDP/punched card systems
picture is even more prominent. More than half of all firms indicate
that they render such services. The summary shown in Table 7,
below, represents the percentage of firms in each staff size group that
indicate they perform these services at least occasionally.
Some firms are finding it necessary to engage outside consultants to
assist in performing engagements involving systems, data processing,
and related equipment.16 In internal staff training and development
programs, courses in punched card and/or computer systems appear;
about two-thirds of those firms with staffs of 36 and over include such
a course. This is true also of one-third of the 16-35 group and over
one-quarter of the 6-15 group. The foregoing pertains to courses that
are administered to other than beginning staff members. A smaller
percentage of these firms offer such courses to beginners.17 Com
plementing this picture of the punched card and EDP courses offered
internally in public accounting firms is the activity of the American
Institute of CPAs’ Professional Development Program. Enrollments
in the two-day course, “An Introduction to EDP,” grew from 678 in
1963 to 935 in 1964 to 1181 in 1965.18
An interesting indication of change in the profession is the fre15 T able 1d, A ppendix B.
16 Thirty-three firms in all, 26 of which are in the 6-55 groups.
17 T able 11, Appendix B, shows combined responses for all firms.
18 Professional D evelopm ent News, AICPA, January/February 1966, No. 24.

TA B LE 7 - Percentage of Firms Who Perform EDP and Punched Card Services for
Clients
Professional
Staff Size,
Including Partners

Frequently

Sole Practitioners
2 -5
6 -1 5
1 6 -3 5
36 and over
All firms

4
4
13
15
44
10

EDP
Occasionally
27
37
51
63
54
44

Punched Card
Frequently Occasionally
-

2
9
10
37

6

24
29
53
67
54
42

EVIDENCE

quently made comment by firms of their intention to utilize computer
service bureaus for their write-up work, that is, in the preparation of
clients’ records, books of account, and statements.
W r i t e -u p s
This tendency to switch write-up work to computer
service bureaus is only one aspect of change. Another is a definite
decline in record and statement preparation and this is indicated in
several ways.
It was mentioned above (pages 143-147) that auditing and manage
ment services are accounting for a higher percentage of gross fees today
than they did in the past. These increases have been largely achieved
at the expense of a decline in the percentage of revenue derived from
the preparation of clients’ records and statements. The decline is
evident in all firm size groups with less than 36 staff members. The
most dramatic of these is a drop from 39% to 27% of total fees
obtained from write-up work performed by sole practitioners.19 This
is not to say, of course, that bookkeeping services are not widely
offered by CPA firms. On the contrary, there is no marked decline,
and even a few increases are evident, in the frequency with which firms
engage in preparation of clients’ books of account and non-audited
statements. But even if this has remained constant, the increases in
other work have relegated write-ups to a lower rank of importance.
Tending to confirm the continuation of this trend is the fact that
58 firms disclosed plans to cut down on this area of activity.

Over 80% of fees earned by CPA firms derive from business and
non-regulated industry. The remainder is roughly equally divided
among regulated industry, government, non-profit institutions, and
others, including individuals. A wide variety of kinds of business are
served by the profession, some to a very substantial degree. Real
estate and, to a lesser degree, farming problems are handled by a large
percentage of the firms responding, at least insofar as taxes are con
cerned. More than one-third of the firms at least occasionally deal
with problems of banks, savings and loan associations, department
stores, oil and gas, and contractors. Likewise, insurance companies,
public utilities, labor organizations, radio and television, and security
or commodity brokers and dealers are serviced by more than onequarter of the firms. In every case, there is indication of growth
measured in terms of the percentage of firms serving these specific
industries.20
The full range of forms of organization are represented heavily in
the responses to the query concerning preparation of tax returns:
individuals, partnerships, corporations, personal trusts, exempt or
19 T able 5a, A ppendix B.

20 Table 2, parts b and f, Appendix B.

Kinds of
clients
served by
public
accounting
firms
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ganizations, including employee trusts, and estates. Further, a large
percentage of firms indicate they deal with various tax problems in
volving the form of business organization .21
T o serve such a wide variety of industries and organizations even
if only to prepare tax returns implies, it would seem, a fairly compre
hensive knowledge of each industry and its problems. Additionally,
when considering the fact that tax work accounts for less than one-third
of total fees,22 it is most probable that CPA firms extend their services
beyond the tax level in this wide range of industries.
P ro fe ssio n a l
staff of
p u b lic
a c c o u n tin g
firms

Considering the complexity and the broad scope of services performed
by CPAs and the wide range of clients for whom they perform these
services, it is entirely relevant to examine the professional staffs of
public accounting firms. Since the “commodity” involved is a pro
fessional service, it is a direct function of the characteristics of the
staff. Those characteristics about which we have gathered data in the
questionnaire procedure are: composition of the staffs as to rank, level
of education, college major, and professional status.
About two-thirds of the firms responding to the ques
tionnaire supplied us with a breakdown of their professional staff as
of today and as it was in the past. Six ranks were specified in the
question, but since exact definition of duties and standards of qualifi
cation of designated ranks are not necessarily uniform among firms,
the statistics have been condensed into a somewhat arbitrary two-level
breakdown: ( 1 ) partners, principals, managers and supervisors; and
(2) seniors, semi-seniors, and juniors. Shown in T able 8 , page 157,
in this manner, the data (with the exception of the 2-5 staff size group)
show a clear trend away from level 2 and toward level 1 ; that is, a
larger portion of the staffs are ranked supervisor/manager and higher.
This trend, no doubt, is a result of a m ultiplicity of factors. Not
unrelated is the fact that the volume of detail work performed has
declined. It has already been shown that smaller samples of mass
data are being tested in the audit function, and more time is being
spent on a review of the client’s system of internal control .23 Prepara
tion of workpapers once consumed a fair portion of the junior’s time.
Now, over 60% of sole practitioners indicate that they delegate at
least some of this work to their clients’ staffs. T his practice becomes
even more predom inant in the larger firms. Not nearly so prevalent
is the performance of selected audit steps by the client’s internal audit
staff, subject, of course, to review by the public accounting firm.
St a f f r a n k

21 Table 2, parts d and e, Appendix B.
22 Table 3a, Appendix B.
23 Tables 1a and 1 b, Appendix B.
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Overall, only about one-third of the firms operate in this manner, but,
due no doubt to the existence of more extensive internal auditing staffs
of large clients, over 80% of the firms with staffs of 100 and over rely
to some extent on this procedure.24
Another factor tending to confirm the change in composition of
professional staffs by rank is the general personnel picture as it exists
today. The change in the nature of the work, the intensive competi
tion for competent staff, the upward pressure on salary levels have all
given rise to efforts on the part of recruiters to seek potential partner
material. The same pressures have also given rise to more rapid pro
motion policies. While there is no statistical evidence in this study
to support this contention, it is not unlikely that the average age of
partners in public accounting firms today is substantially lower than
that of twenty years ago.
a n d p r o f e s s io n a l st a t u s
Concomitant with the rise in
average staff rank is an upward movement in the attained level of
education. The percentage of the total staff with no college degree
has declined in all firm size groups; especially outstanding is a drop
from 34% to 25% in the 16 to 35 staff group. Larger portions of
professional staffs have attained the levels of bachelor’s and master’s

E d u c a t io n

24 T ables 1eI and 1eII, A ppendix B.

TA B LE 8 — Composition of Professional Staff by Rank
Expressed as a Percentage of Total Staff so Ranked
Size of Firm in
Total Number of
Professional Staff

Level 1
(Partners, Principals,
Managers and Supervisors)

Level 2
(Seniors,
Semi-Seniors,
and Juniors)

2 -5

Present
Past

50.2%
52.9

49.8%
47.1

6-15

Present
Past

41.0
34.9

58.9
65.2

16-35

Present
Past

31.4
27.0

68.5
73.0

36-99

Present
Past

29.9
23.4

70.1
76.7

100 & Over

Present
Past

30.2
23.3

69.8
75.5

It will be observed that percentages do not add to exactly 100% in some cases. This
is so because they are expressed in terms of average percentage for all firms in each
size group.

157

158

HORIZONS

FOR

A PROFESSION

degrees. At present, those holding the doctor’s degree are an insignifi
cant percentage of the total .25 This correlates with the fact that of 214
doctoral degrees in accountancy awarded by member institutions of the
American Association of Collegiate Schools of Business between 1957
and 1963, 194 (over 90%) turned to teaching while only 11 (5%)
went into public accounting .26
T h e immediately preceding discussion deals with the highest level
of educational degree attained as to each staff member. Firms were
also asked (question 7) to indicate the num ber of degrees by major
field of study. In this question’s compilations, those individuals with
more than one degree were tallied more than once. These statistics are
presented in two ways: the average num ber of degrees per professional
staff member, and the percentage distribution of the total degrees
among the five designated classes of college major.
By comparing the num ber of degrees to the total num ber of pro
fessional staff represented in each firm size group, the average degrees
per member was obtained. In every size group (with one exception27)
the average was found to be increasing. T h e greatest increase was in
the 16 to 35 and the 6 to 15 staff groups: from .65 in the past to .77
at present. Of this overall increase in total college degrees per staff
member, the major portion is accounted for by the increase in bache
lor’s degrees, moving from .61 to .70. Law degrees are shown separately
in these compilations, since their somewhat arbitrary inclusion in
either the bachelor’s or graduate figures would tend to lessen the
significance of the analysis.28
Five areas of college major were given in the questionnaire: account
ing and taxes, other business areas, law, engineering, and arts and
sciences. Responses of the firms show only slight changes b u t without
a clearly discernible trend. Only one fact stands out: the overwhelming
majority of degrees were earned in the accounting or tax major area.
25 Table 6a, Appendix B.
26 From a letter of Professor Willard E. Stone, Head of the Accounting Depart
ment, University of Florida, Gainesville, September 9, 1964. The complete details
of this survey appear in Professor Stone’s article, “Accounting Doctoral Programs
in AACSB Colleges of Business Administration," T h e A ccou n tin g R e v ie w , January
1965,
pp. 190-195.
27 The exception referred to is the group with 36 staff and over. N o comparative
figures are presented for this group due to the fact that too many of the responses
to this question could not be used, leaving too few firms to insure that the statistics
are representative enough for our study purposes. In all figures shown representing
responses to question 7, all questionable responses have been excluded. Responses
of a given firm were questioned when the figures given were materially in conflict
with those given for question 6a (concerning educational level attained), or when
the firm obviously ignored instructions concerning more than one degree held by
an individual.
28 Table 7b, Appendix B.
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This is not to say that arts and sciences and business areas other than
accounting and taxes are not well represented. Law degrees are less
significant in total and show some evidence of decline, except in the
sole practitioner group. Engineering degrees apparently account for
a very small percentage of the total degrees held by staff members .29
Paralleling the upward movement in staff rank achieved and educa
tional level attained, is a substantial increase in the percentage of the
staff who have been granted the CPA certificate. In the firms with 16
staff and over, about 50% of the staff members are CPAs, compared
with 40% in the past. All other groups likewise indicate increases in
the percentage o f staff with the CPA.
O u ts id e c o n s u lt a n t s
T h at there is a relationship between the
character of their professional staff and the services performed by CPA
firms has already been mentioned. T he fact that a significant num ber
of firms turn to outside consultants in a m ultitude of engagements
was discussed on page 147. Considering the increasing scope of account
ing services, it is not strange that the professional staffs of each firm
cannot possibly be expert in every detail of every problem encountered
in today’s practice.
Firms in all size categories engage a wide range of specialists. Most
frequently named by the firms are other CPAs, with attorneys a close
second. Over one-third of the responding firms utilize the services of
some outside specialist; 15% engage CPAs, 10% attorneys. Consider
ably fewer in numbers, but occurring throughout the various size
groups, are consultations with insurance underwriters and agents, m an
agement consultants, engineers, appraisers, and actuaries.

A very im portant factor contributing to the qualification of profes
sional staff members for the services that must be performed for clients
is the training and development program of the public accounting
firm. Growing complexity of professional problems, rapid technologi
cal changes, a tendency toward a broader, less technical, concept of
college education are some of the reasons for the increasing pressure
on the accounting profession to assume a more prom inent role in the
education and training areas.
A larger percentage of gross fees is being spent on training and
development activities than in the past. Overall, about 2% of fees is
devoted to staff development, but those firms with staffs of 100 or more
indicate that these expenditures am ount to more than 5%. Over 80%
of all firms indicate that they provide some staff training; as the size
of the firm increases, the percentage of firms engaging in some train
ing activity increases, from about 50% of sole practitioners to 100%
of the firms with 100 and over staff.
29 T a b le 7 a I , A p p e n d ix B.
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y pes o f pro gram s
Of the sole practitioners who participate in
professional development, about three-quarters attend courses given
by various professional societies, and the rest take some courses at
colleges, etc. This heavy dependence on the society programs is found
also in all other firm-size groups. Over 80% of the firms engaging in
professional development activity participate in the programs of pro
fessional societies. Quite naturally this is considerably higher than in
the past, a fact confirmed by the rapid rise in enrollments of the
AICPA Professional Development Program,30 and the increase in
activity at the state society level, discussed in Chapter 7.
The fact that more than one-third of the firms which engage in
some form of professional development indicated that their program
includes “courses given in colleges, universities and other schools
(other than CPA examination coach courses and those leading to a
degree) ” identifies schools as rather active participants in the profes
sional development of CPAs. All firm size groups show an increase in
this college course approach.

T

I n t e r n a l p r o g r a m s o f t h e f ir m s
In addition to these findings
concerning external approaches to staff training and development, the
questionnaire procedure yielded a somewhat detailed picture of the
internal programs operated by CPA firms.
As Table 9, below, shows, only about 20% of the smaller firms
(staffs of 2 to 5) attempt to handle professional development within
the firm. About half of these employ the lecture method; half also
indicate use of case materials. In the overwhelming majority of these
firms, a member of the staff serves as lecturer. (This is true for the
programs of all sizes of firms.) Representatives of and material pub
lished by manufacturers of accounting equipment play a lesser role

30 Professional

D evelopm ent News,

AICPA, January/February 1966, No. 24.

TA B LE 9 - Firms with Internal Programs of Staff Training and Development
_____ SIZE OF PROFESSIONAL STAFF
2 -5
6 - 15
16-35
36 & over
Percentage of all firms answering the
questionnaire* who have some form
of internal staff training and develop
ment program

20%

48%

74%

95%

* These calculations exclude a total of 46 firms whose answers to the questionnaire
section on Staff Training and Development (Questions 10 through 13) were deemed
invalid due to inconsistencies.

EVIDENCE

in the 2 to 5 staff group (about 20%) compared to the programs of
the larger firms (over 40% ).
W hen considering those firms whose responses indicate that they
engage in staff training and development in some way, and also did so
in the past, there appears to be a slight tendency (except for the
largest firms) away from those internally administered. This is con
sistent with the increased participation in professional society programs
and college courses, discussed above. T h at this participation will con
tinue insofar as the society programs are concerned is a conservative
conclusion drawn from the comments offered by firms with respect to
their plans for the future. For example, 119 firms in the size groups
from 2 to 35 staff plan to avail themselves of the AICPA Professional
Development facilities. Many firms offered favorable comments about
both the Institute and the state society programs.
T h e range of subjects offered by firms in their internal training and
development programs extends from report writing to professional
ethics to managing engagements. Those found in greatest abundance
are: taxation, in over 80% of the internal programs; auditing pro
cedures and techniques, in over 70%; auditing principles, theory,
standards, in over 60%; and accounting principles, theory, in over
50% of the programs. T h e percentages given refer to those firms with
internal programs, giving courses to beginners; except for taxation, a
smaller but still substantial portion of these firms present these topics
to other than beginning staff members .31 W hile the statistics referred
to above are those for all firms combined, this overwhelming dominance
of taxation exists in the programs of firms of all sizes. Auditing, on
the other hand, occurs much less frequently (only about half the time)
in the programs of firms in the 2 to 5 group, and increases sharply in
incidence (nearly 90% in the largest size group) as the firm size grows
larger.
Significant percentages of the internal programs offered to beginners
include: basic systems, 25%; professional ethics, over 50%; report
writing, over 30%; and punched card an d /o r computer systems, vary
ing from less than 15% of the smallest size firms to about two-thirds
of the 36 and over group.
Certain other topics are characterized by their scarcity in small firms
and by their being offered to other than beginning staff members of
the larger firms. These include operations research, production con
trol, SEC, special industry problems (brokerage, banking, etc.), and
statistical sampling.
W hen comparing today’s and yesterday’s subject offerings in internal
training and development programs over the span of years covered in
our study, certain changes confirm findings discussed elsewhere in this
31 T a b le 11, A p p e n d ix B, show s c o m b in e d responses for all firms.
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chapter. Significant increases appear for basic systems, production con
trol, punched card an d /o r computers, and report writing. As indicated
above, some of these are concentrated at the large firm level.

College catalogue study
H ighlights of the findings
W ith the objectives of learning something about the nature of the
programs of study currently being offered to accounting majors and
the changes that have taken place in these programs in recent years,
the present and past catalogues of a sample group of schools of business
were reviewed. Before discussing the procedures followed and the
detailed findings, a brief resume of the findings will be presented.
Analyses of the num ber of hours devoted to various subject categories
revealed an increase in the hours of non-business courses required for
the undergraduate degree, and, conversely, a decrease in the num ber
of hours of accounting required of the accounting major. Also account
ing courses in special industries are on the decline.
More hours are being required in mathematics and statistics, with
new, more sophisticated topics finding their way into the mathematics
courses.
T he com puter is beginning to find its way into the undergraduate
and graduate curriculum.
Finally, there is evidence of a trend toward graduate schools of
business.
T h e approach to the college catalogue study
From the 114 school membership of the American Association of
Collegiate Schools of Business, 50 schools were randomly selected. Of
these, 48 schools responded to our letter asking for a copy of their
current catalogue and one from ten or fifteen years ago. This group
represented all major geographical sections (Tables 10 and 11, page
163).
In keeping with the objectives of our study, only those data were
selected and compiled that pertained to the accounting major. For
the few schools where more than one type of accounting major exists,
the program devoted to preparation for public accounting was used in
this analysis.
W ith the total credits required for the degree changing in some
cases, it was decided to avoid the effect of this additional variable and
compile the inform ation in terms of the absolute num ber of semester
hours rather than as a percentage of the total hours required for the
degree. For those schools on the quarter system, a 2 for 3 conversion
was made to afford comparability.

EVIDENCE

TA B LE 10 — Geographical Distribution of Schools Whose Catalogues Were Reviewed
New England

5

Middle Atlantic

10

Southeast

10

Central

8

Northwest

5

Southwest

4

Far West

6
48

TA B LE 11— List of the Schools Whose Catalogues Were Reviewed
* University of Alabama
University of Arkansas
*Baylor University
Boston University
*University of California, Los Angeles
* University of Chicago
*Columbia University
University of Connecticut
*Cornell University
The Creighton University
*Dartmouth College
University of Denver
Drake University
Duquesne University
University of Florida
Fresno State College
*Georgia State College
*Harvard University
University of Houston
* Indiana University
*University of Kansas
University of Kentucky
*Louisiana Polytechnic Institute
Loyola University, New Orleans

Marquette University
University of Massachusetts
University of Miami
*Michigan State University
‘ Mississippi State University
University of Nebraska
State Univerity of New York at Buffalo
New York University
Ohio State University
*University of Oregon
*University of Pennsylvania
The Pennsylvania State University
*Rutgers — The State University
St. Louis University
University of San Francisco
*University of South Carolina
*State University of South Dakota
Southern Illinois University
Southern Methodist University
*Stanford University
*Syracuse University
Temple University
Texas Christian University
Washington State University

*Graduate schools included in the study commented upon on page 168.
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Lim itations of the college catalogue study

Some very significant facts were revealed as a result of the catalogue
review, despite a num ber of limitations that were known beforehand.
Not all topics appearing in course descriptions are certain to find their
way into the classroom; many areas covered in class never get into
the catalogue. Even were there no inequalities as to topics, no two
teachers will place similar emphasis on all of the same topics, nor do
all teachers have identical capabilities. Differences in texts can u n 
balance otherwise equated courses. A nother lim itation is that complete
comparability of schools is impossible due to the fact that some pro
grams just do not fit any standard mold.
Finally, it should be remembered that what educators feel an ac
counting major should learn in college is not necessarily the same as
what a prospective CPA should know, nor is his college program the
only vehicle for acquiring that knowledge required at the time he
becomes a CPA.
T h e findings of the college catalogue study

O ut of the 48 school responses, 41 have an undergraduate program,
and at least partial data were available to study some program changes
in 35 of these. Of the 48 schools, 44 grant graduate degrees and for
21 of these enough data were available for study of their current gradu
ate programs. No attem pt was made to study changes in graduate
programs.
A cco u n tin g

T h e bulk of the past programs studied are representative of the period
from 1951 to 1956, a few years before the publication of the Ford
and Carnegie reports on business education .32 It is not surprising then
that of 26 schools, 16 have decreased the num ber of semester hours
of accounting required for this major (Table 12, page 165). Increases
are revealed in only 4 cases; there was no change in the other 6 . T h e
degree of decrease in the arithmetic mean is 10%: from 30.8 to 26.8
required semester hours of accounting (Table 13, page 165).
T h e accounting program typically includes a series of elementary
to advanced financial accounting courses. Courses in “managerial ac
counting” present today were scarce in the past. Auditing, cost ac
counting and taxes are still almost universally required. Courses in
government accounting (municipals, fund accounting, etc.) , though
declining slightly, are still offered very widely, but mostly on an elective
32 Franklin Pierson and others, T h e E du cation of A m erican B usinessm en, New
York, McGraw-Hill Book Co., 1959; Robert A. Gordon and James E. Howell, H igh er
E ducation fo r Business , New York, Columbia University Press, 1959.

EVIDENCE

basis. Courses in budgets and controllership show little change (Table
14, page 166).
Although appearing relatively infrequently even in the past, special
industry courses (banks, brokerage firms, utilities, etc.) are on the

TABLE 1 2 - Number of Undergraduate Schools Changing the Minimum Requirements
in Selected Subject Areas (For Accounting Majors)

Accounting

Mathematics
and
Statistics*

English

Number of Schools:
Increasing the required semester hours

4

14

12

16

3

5

6

9

7

Total number of schools whose present and
past requirements are known

26

26

24

Others — no comparison made due to in
complete information

15

15

17

Total undergraduate schools studied

41

41

41

Decreasing the required semester hour
Making no change

*The distribution of the number of schools changing the minimum requirements for
mathematics and statistics individually is almost identical with the figures for
mathematics and statistics combined.

TABLE 1 3 - Minimum Subject Area Requirements of the Undergraduate Schools
Semester Hours Expressed as an Arithmetic Mean
Subject Area

Present Program
of 36 Schools

Past Program
of 23 Schools

Accounting

26.8

30.8

Economics

10.6

11.0

Mathematics and statistics

11.0

8.8

Other business

23.9

25.1

Non-business*

41.4

33.4

Other**

13.8

13.8

* English is included in this category. Arithmetic means for English are: present, 11.5;
past, 10.8.
** Defined as any choice as between two or more of the categories designated above.
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decline. M inor exceptions to this decline are the areas o f petroleum,
oil and gas, hotel and restaurant accounting, which still appear in a
handful of schools.
T h e com puter

T h e existence of the systems course or the machine accounting course
is not new. W here punched cards and tabulating equipment were
covered in the past, the current courses now cover the computer and
often include at least an introduction to programming.
O f the 41 undergraduate schools, 23 offer some kind of systems or
data processing course. T h e descriptions of these indicate that the
degree of detail and sophistication may vary rather widely. In threequarters o f these schools, the course is elective. T h e vast majority of

T A B LE 14 - Selected Accounting Courses Offered in Undergraduate Programs
Num ber of Schools
Schools Whose
Requirem ents Are Known
Course

Required Elective

Not
Offered

All 41 Schools
Course Comparative
Not
Information
Course
Offered
Offered Not Available

Auditing
Present
Past

22
18

5
9

34
35

Cost Accounting
Present
Past

27
23

1
5

35
34

Taxation
Present
Past

20
17

8
11

35
35

2
3

16
17

11
9

22
26

13
9

6
6

8

13
12

12
16

23
19

12
16

6

11

23
25

11

9

10

24
25

6

8
9

24
22

9
13

26
22

Government Accounting
Present
Past
Systems, Machine
Accounting
Present
Past

5

Controllership
Present
Past
Budgets
Present
Past

1

1

6
6

6
1

6
6
6

6

6

6

6

EVIDENCE
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schools offer the course under the jurisdiction of the accounting de
partm ent, but in a few instances other departments are involved.
T here are two indications of changes in the area of mathematics
and statistics. T h e average total num ber of semester hours required
for these have increased from 8.8 to 11.0 (Table 13). This is, it
would seem, a result of the rapid expansion of the scope of mathe
matics and statistics relevant to business management. Of 26 schools,
14 require more hours, 3 less, and 9 have not changed their require
ments (Table 12 ) .
T he second indication of change lies in the topical coverage of the
required mathematics and statistics courses. Almost completely absent
in the past, but appearing in varying frequency today are mathematical
logic, set theory, vectors and matrices, linear programming, calculus,
probability, statistical inference, and decision theory. It should be
pointed out here that many of the schools do not describe the topical
coverage of their required courses, and so full effect of the changes
cannot be measured from a study of college catalogues alone. But
even when detailed descriptions of the courses are not given, it is not
unlikely that these topics have been introduced.

Mathematics
and statistics

Some of this analysis is not as definitive as one might like, because
the variable element of student choice precludes precise comparisons
between schools and over periods of time. This is particularly felt
when one tries to measure the quantitative trend in the liberal arts
area. Despite this handicap, however, it is of interest to note that in
terms of the m in im u m num ber of semester hours required to be taken
in non-business courses, there is a clear upward trend, from about 33
to 40 (Table 13). In compiling these statistics, we have excluded
economics, which of itself shows no quantitative change; English,
however, is included.

Liberal arts

Quantitatively, little was revealed through the catalogue review as to
English. T here has been no overwhelming trend in the num ber of
semester hours required; the increase is slight (Table 13, footnote).
However, out of 24 schools whose present and past English programs
are known, 12 have increased the quantitative requirem ents for English,
and only 5 have decreased it (Table 12).
W hile it was rather difficult to determine from the catalogues alone
just what the components of the English program are, present re
quirem ents as to a separate speech course could be ascertained in 29
schools. Of these, 20 require speech, 9 do not. This amounts to 69%
of the schools, and is quite consistent with the results of a 1963 study
of schools of business in the New York City area where 64% were

English
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found to require a course in speech.33 An interesting further point
brought out in this same study was a condition existing in 64% of the
schools and described as “ the presence of sub-standard oral usage
among students.” How prevalent this problem may be in other areas
of the country is not known, but it is a fair guess that it is not limited
to the New York area.

Graduate
programs

The fact that there is no uniform program pattern that fits all schools
becomes even more pronounced at the graduate level. Due to the
nature of graduate study, its program format is much more flexible
than that for the bachelor’s degree. Only three aspects are sufficiently
prevalent to warrant meaningful discussion: general subject areas most
often required, details of mathematics courses required, and the trend
toward a graduate program in business.
As indicated by Table 15, economics, accounting, finance and mar33 Robert B. Collins, “ T he Development of a Suitable Speech Program For
Collegiate Schools of Business of the New York M etropolitan Area,” Unpublished
Dissertation, Fordham University, 1963, pp. 80-81, 121.

TABLE 15-Selected Subject Area Requirements for All MBA Candidates
Number of Schools
Required Course Area

Total Schools
18

Accounting

7

Business Law
Economics

21

Finance

17
7

Management

17

Marketing

4

Personnel, industrial relations

11

Production

10
11

Statistics
Mathematical analysis
Business policy

9

Business organization

3

Organization behavior

6
6

Behavioral science
Number of graduate schools in the

sample (detailed in Table 11)

21

EVIDENCE

keting are required in the MBA programs of a large majority of the
21 schools. These requirem ents may be waived in most cases if the
MBA candidate has completed equivalent work in his undergraduate
program. Nonetheless, the net result is that the student cannot receive
his MBA without them. T here is, of course, some overlapping in
subject m atter among the several “course types” listed in the table.
This is inevitably true in most curricula, and for our purposes here
there is no need to dissect the courses to avoid this. T h e point is still
clearly made that a basic pattern of subject areas can be seen.
T he required courses in quantitative methods are not described in
detail in all catalogues examined. W here details are given, the same
picture develops as was seen in the analysis of the undergraduate cur
ricula: set theory, vectors and matrices, linear programming, calculus,
probability, statistical inference and decision theory. Appearing in
frequently in undergraduate course descriptions, b u t fairly often at
the MBA level are mathematical models, simulation, and waiting line
theory. Again, the com puter and data processing area are mentioned
in a num ber of catalogues, and programming is specifically referred to
in a few.
A trend toward graduate programs in business is evident from our
examination of the college catalogues. Of 14 schools which offered only
the bachelor’s degree in the past, 10 now offer a master’s program as
well. At the present time, 44 of the 48 responding schools operate at
the graduate level (Table 16, below).
A final observation, although not offered in a statistical vein, is the
environmental, interdisciplinary flavor of some of the graduate courses.
Georgia State’s A dm in istra tive Practices course, for example, draws
“. . . from a complex of related disciplines .” 34 I t’s Accounom istics
34 B u lletin , G raduate D ivision , School of Business A d m in istra tio n , 1964-1965,
Georgia State College, p. 35.

TABLE 16 - Undergraduate and Graduate Programs Offered by Responding Schools
Present Status

Graduate only
Graduate and
undergraduate

7

37

Undergraduate only

4
■

48

Graduate
Only

Past Status
Graduate and
Undergraduate

6

1
27

—
—

6

—

Undergraduate
Only

10
4
—

—

28

14
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course
". involves an interdisciplinary study . . . which demonstrates
the influence and use of economic and statistical concepts on and in
accountancy, viewed primarily from a national perspective.” 35
At Columbia, the ". . basic intellectual, cultural, and legal concepts
on which the business system has developed . . . ” describes a course
called Conceptual Foundations of Business ,36 A required course at
Syracuse, Social Influence in Business Decisions covers
". . various
environmental factors which contain and enhance the conduct of busi
ness.”37 Also a required course, Environmental Economics at Amos
Tuck is “concerned with those institutions, conditions, and problems
of our economy which are the setting for all business activity.38
While the foregoing were excerpted from descriptions of specific
courses, the Rutgers catalogue describes this same orientation for its
programs as a whole: “The emphasis in instruction is placed upon
many areas, not as separate entities, but as inter-related disciplines
which must be utilized and, more importantly, synthesized in whole or
in part in the managerial policy-establishing and decision-making
process.”39

Summary
The evidence presented in this chapter has shown that the practice of
certified public accountants is characterized by change. The scope and
range of services performed for clients have increased remarkably and
respondents predict still further increases in the future. The methodol
ogies used by CPAs in performing these services are changing too,
toward greater sophistication and diversity. And those who carry out
these tasks and use these methodologies are changing as well.
This evidence has provided a factual foundation for the common
body of knowledge presented in Part IV. Our conclusions with respect
to economics, law, the behavioral sciences, the functional fields of busi
ness, and accounting itself derive support from this evidence; so also do
our recommendations for mathematics, statistics, and probability, with
added reinforcement from trends already evident in curricula of schools
of business.
35 Ibid., p. 40.
36 Columbia University Register, Graduate School of Business, Columbia Univer
sity, p . 31.
37 Syracuse University Bulletin, College of Business Administration, Syracuse
University, p. 44.
38 Dartm outh College Bulletin, 1964-1965, T h e Amos T uck School of Business
Administration, p. 25.
39 Rutgers— T he State University, School of Business Announcem ent 19651966, p. 7.

CHAPTER

Opinion
Meetings and interviews
As with most investigations, this one began in an exploratory way, by
discussion between the authors, followed by interviews with members
of the staff at AICPA. Having themselves engaged in various studies
related to the professional practice of CPAs, headquarters staff were
not only able to provide valuable source material (e.g., the list of
services used in the questionnaire) b u t also to offer valuable advice
as to procedure.
Subsequently, and continuously throughout the entire course of the
study, interviews like these have taken place with many people, most
of them practicing CPAs, others knowledgeable about accounting in
various ways: educators, executives, government officials, and the like.
These interviews have been augmented by meetings with local CPA
groups, university accounting faculties, and those in attendance at
national meetings.
No attem pt will be made here to detail these discussion procedures,
for to do so would be tedious, nor will we seek to ascribe the con
clusions and recommendations of Part IV to persons or groups not
engaged directly in the study. We have been encouraged to believe,
however, that many of those with whom we have talked will endorse
the directions proposed herein, and no doubt these persons have
influenced our findings in ways which cannot be measured. C ontrari
wise, there were some whose views were not consonant with our own
proposals here, b u t we do not know the extent to which their opinions
have ameliorated our findings. Thus, the recommendations of this
report are those of the authors; we do not know the extent to which
these recommendations have been influenced by others b u t are glad
to acknowledge our debt to all who have contributed in this way. We
are especially indebted to members of the Commission for the study,
who have met many times and have read all that is set forth herein.
As m ight be expected, initial exploratory interviews took place in
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New York as a m atter of convenience, and so also did early meetings
with CPA groups in Baltimore, Philadelphia, and Washington, with
the first Washington meeting followed by a second, this one attended
by representatives of agencies of the Federal government.
An early meeting of significance took place in August 1963 at Stan
ford University, where some 60 registrants at the national AAA meet
ing remained for an extra day at our request. T h e relevance of this
meeting to development of the “card deck” experiment is recounted
below but it is appropriate here to acknowledge our continuing debt
to the Association not only for this meeting but for other courtesies
as well. One year later, in 1964, we were invited participants on the
program at Indiana University, and also were provided with both
facilities and opportunity for all-day scheduled interviews with selected
persons in attendance. In 1965, at the University of Oklahoma, com
parable hospitality was extended. T he interviews at the Indiana meet
ing, including a conference with a committee of the College of Meas
urem ent of the Institute of the Management Sciences (see pages 107,
253), were as fruitful as any conducted during the study.
T h e research team has received similar courtesies from AICPA, by
invitations for direct participation at national meetings in Minneapolis,
Miami Beach, and Dallas, and by arrangements for observation at the
Boca Raton meeting of Council at which APB recommendations were
debated. Generous coverage in the pages of T h e Journal of A cco u n t
ancy and T h e CPA also has been accorded to us.
D uring these two years, meetings were held with CPA groups in
various parts of the country: at San Francisco, Chicago, Oklahoma
City, Rochester, Charlotte, and Richmond, and at the 1964 meeting
of the California Society at Monterey, where opportunity was provided
not only for presentation and discussion but also for extended inter
views with CPAs in attendance. Similarly, meetings or interviews with
accounting faculty, in addition to those reported above, were held at
the University of Chicago, Northwestern University, and Loyola U ni
versity in the Chicago area; at the University of Illinois in Urbana;
at Cornell University, Oklahoma State University, and at the U ni
versity of Texas, where opportunity was provided for an afternoon
seminar and an evening of discussion devoted to the study. A some
what different kind of academic exposure was provided in April 1965
by presentation and panel discussion at the New York meeting of the
American Association of Collegiate Schools of Business.
D uring the summer of 1964 interviews were conducted by telephone
with a carefully selected group of CPAs, executives, accounting faculty,
and deans scattered throughout the country. Letters propounding the
questions to be discussed were first dispatched. An interview schedule
spanning two weeks was established, and station calls were placed at
the appointed times. Each interview lasted some 45 minutes, with each
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conversation tape recorded by use of a speaker-phone. Notes were
then made at leisure before erasure of the tape. Fifteen such interviews
at such scattered points as Los Angeles, Chicago, Tulsa, Pittsburgh,
Lynchburg, Va., Harlingen, Texas, Hanover, N. H., and Peoria, Ill.
were conducted. Other, comparably lengthy, personal interviews were
arranged during the same period.
D uring the period of these telephone and personal interviews, letters
also were directed to a carefully chosen list of young CPAs, recom
mended as men of high promise by various practitioners. Inquiries to
this group of young men invited expressions of opinion about both
educational and professional experience and also about professional
and self-development, with some emphasis upon cultural avocations.
T he replies, many of them lengthy and all of them thoughtful, were
quite heterogeneous but their tone and flavor have contributed toward
expression of some of our own views on professional qualities, views
which are to be found in many parts of this report.
As stated, we refrain from ascribing our recommendations to those
interviewed and, in an analogous way, make no claim that our sample
is representative of the CPA spectrum. We can only say that we have
discussed the common body of knowledge with a very large num ber
of people, themselves knowledgeable and probably more representative
of progressive leadership than of a broad distribution of CPAs. We
believe this leadership emphasis to have been appropriate for the
objectives of the study.

T he card deck experiment
Despite the fact that our meetings and interviews were for the most
part concentrated within the leadership segment of the profession, it
was not surprising to find a great diversity of opinion about the content
of the common body of knowledge. Some were staunch supporters of
extensive exposure to accounting, others favored less; theory was valued
highly by some, discounted by others; mathematics and statistics were
esteemed by many, derogated by others; humanities were espoused by
some, disdained by others.
It was realized early in the study that some means of crystallizing,
giving form to this diversity would be desirable. T h e first attem pt to
do this resulted in a “Subject M atter Evaluation M anual” (Figure
1, pages 174-175) in which subjects were arrayed in tabular form. In the
lefthand column, each subject was to be evaluated by each respondent
by means of entry of a num ber in each of six columns representing sig
nificant variables. It was our intention then to rank the subjects by
ordering them according to the row totals for each item. Respondents
were asked to make judgments for the present day and, on a separate
table, for the future.
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1 - Subject Matter Evaluation Manual

_______________

_

10
11
12
13
14
15

6
7
8
9

3
4

2

1

GENERAL
Economics
Business Economics
Principles of Economics
Advanced Economics
English
Business English
English Composition
English Literature
Humanities

EXAMPLES
Arithmetic
Grammar
Astronomy

SUBJECTS

Approx. No. Prof. Staff Including Partners
(For Practicing CPAs)

Address

_

_

|

0

xxx

XXX

2

3

A
Extent of
Knowledge
Required

xxx

XXX

4

B
When and
How
Acquired

TABLE 2 - 1980-1985

4

C

xxx

XXX

2

3

XXX

xxx

3
2

Learning
Capability

D

ATTRIBUTES

Teaching
Capability

Major(s) ______

L_

Degree(s) and Year(s) of Graduation _

Educational Data:
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T h e Evaluation M anual and its accompanying instructions were in
troduced at the first AAA meeting at Stanford and again the next day
at a meeting of California CPAs held in San Francisco. Following
extensive discussion, some 80 copies were distributed, each recipient
having agreed to fill in the tables as directed by the instructions.
T h e fact that only 19 replies were received provided a clear indica
tion that this means of measuring opinion was far too complicated, a
finding corroborated by our consultant, Dr. Alphonse Chapanis, Pro
fessor of Psychology at T h e Johns Hopkins University, who also stated
that the use of numerical scales, even a simple scale like that called
for in the Manual, would result in “central tendency,” a propensity
for persons to eschew extremes in using numerical scales to express
opinions. Despite these difficulties and the meager results from this
first trial, hope of success was nurtured by capability to recognize a
few otherwise unidentified respondents from the nature of their replies.
Consideration was then given to the possibility of asking respondents
simply to rank pairs of subjects as to which they deemed to be the more
important, with the intent of then ascertaining overall rank by sta
tistical consideration of many different paired rankings. T his tech
nique was not feasible, however, since the permutations of 53 different
subjects would provide an imponderably large num ber of different
pairs for both ranking and analysis.
Accordingly, it was decided to prin t each subject on a single card,
to arrange the cards in an identical random order, and to ask each
respondent then to rearrange the cards in order of importance, with
the most im portant subject at the top and least im portant at the
bottom. Because the subjects finally came to num ber 53, design was
made to resemble a deck of playing cards and the experim ent since has
been referred to as the “card deck.” Samples of the cards and of
instructions to respondents are shown in Figure 2, page 177.
Upon the advice of our consultant, the instructions given to those
who were asked to rank the subjects were brief. No restrictive defini
tion of “im portance” was set forth. T h e “beginning CPA” was
described as an accountant who had arrived at that point in time when
he had just been granted his certificate and was perm itted to practice as
a CPA. And, finally, in no case was an “advanced level” card for a
subject to be ranked higher than the “introductory level” card for
that same subject.
Selection of respondents

T o derive maximum value from the experiment, it was decided that
the subject card decks should be sent to those who, by their activities,
positions, and reputations, might be considered to comprise the most
knowledgeable and forward looking segment of the accounting pro-
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15, 1964 to:

4. Put the filled-in Data Card on top and replace the cards in the box.

3. When you have completed ranking the cards, go through them again from be
ginning to end to be sure you have them in the order you prefer.

2. Arrange all of the remaining 53 cards in what you believe to be their rank
order of importance to the beginning CPA, with the most important on top.
(NOTE: The Introductory Level card for a subject should always be ranked
higher than the Advanced Level card for that same subject.)

1. Fill out the next card (Data Card) and set aside.
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FIGURE 2 — The Card Deck Experiment. Samples of the Cards and Instructions to the Respondents.
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fession. In order to compile such a list, many individuals and organiza
tions were asked to suggest the names of those most likely to contribute
meaningfully to this search for informed opinion. Requests were sent
to every state society of CPAs, to the American Accounting Association,
the Federal Government Accountants Association, the Financial Ex —
ecutives Institute, the Institute of Internal Auditors, and the National
Association of Accountants. T o assure that the list included various
specialists, letters were sent to selected public accounting firms asking
for the names of those heavily involved in management services, taxes,
etc. T h e educational segment of the list was compiled through requests
mailed to every member school of the American Association of Col
legiate Schools of Business. Finally, members of Council and the
various committees of the American Institute of CPAs whose names had
not appeared elsewhere were added to the list.
As a result of the cooperation of these individuals and organizations,
a list of over 2600 persons was prepared, representing every geographi
cal region and professional activity. T h at the mailing was properly
directed seems to be supported by the fact that more than 70% of those
receiving the card deck ranked the cards and returned them for analysis.
Compilation of results
Initially, the responses were compiled by subject, by rank, i.e., the
num ber of respondents ranking a given subject first, the num ber rank
ing it second, etc., were tallied. For each subject, three points were
located: the median, the 25th percentile, and the 75th percentile. T he
median represents that rank above which and below which an equal
num ber of respondents ranked that subject. T h e 25th percentile is
the rank, above which (i.e., more im portant) 25 per cent of the
respondents ranked that subject. T h e 75th percentile is the rank,
below which (i.e., less im portant) 25 per cent of the respondents
ranked that subject. Therefore, one half of all respondents ranked each
subject somewhere between the ranks designated as the 25th and 75th
percentiles. These three points, the 25th percentile rank, the median
rank, and the 75th percentile rank are given in this order on Table 1
(pages 180-181) and are designated as the interquartile range.
After the medians and interquartile ranges were determined, sub
jects were then ranked in order of medians. W hen two or more sub
jects had the same median, each was ranked according to the extent
of the interquartile range, viz., that with the smaller range was ranked
above, that with the larger range below. T h e rank spread of these
interquartile ranges is shown in the right hand column of T able 1.
A single example, A u d itin g Principles, Standards, Ethics 1 will illus
1

Card deck titles have b een italicized to contrast th em w ith subjects stated in

m ore gen eral terms,
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trate the significance of the presentation of the data shown in Table
1 and described above. Of the 1,890 respondents, 945 placed this
subject at or below the 10th rank; the other 945 placed it at or above
the 10th rank. Thus, 10 is the median rank. Only three other subjects
attained a higher median rank, causing this subject to rank 4th in the
array of 53 subjects. One quarter of the 1,890 ranked the subject higher
than 5th; one quarter relegated it to a position below 17th. Therefore,
the central half placed it somewhere between 5th and 17th place, a
range of ranks extending throughout the 13 ranks between these points.
T he procedure used to compile the results of rankings by various
segments of the total population of 1,890, was identical with that used
to prepare Table 1. T o facilitate comparison, Table 2 (pages 182-184)
shows only the rank in median order, for all 1,890 respondents and
for significant subgroups. In this table the subjects are arranged ac
cording to broad functional categories.
Subject card findings
By far the most outstanding result of the ranking procedure is the
overwhelming importance given to W ritten and Oral English. Not
only was it in first place in the composite ranking of all groups of
respondents, but 50 per cent of the respondents in each group ranked
it no lower than 7th. No other subject was ranked with this degree of
concurrence.
W hile it is significant that W ritte n and Oral English took undisputed
first place, undue importance has not been placed on the specific rank
attained by any subject. T h at A u d itin g Practice and Procedures ranked
7th and T axation and Tax A ccou n tin g— In troductory ranked 8th is not
as im portant as the fact that both appeared among the top ten, or
fifteen. Also significant is the fact that while N atu ral Science — I n tr o 
ductory is in 29th place and Economics— A dvan ced in 30th, the inter
quartile range is much narrower (between 21st and 35th place) for
Economics— A d van ced than it is for N atural Science (11th to 43rd).
One cannot meaningfully interpret the results merely by looking at
the “average” rank of a subject without considering also whether the
respondents agreed on the general level of its rank.
Next to W ritten and Oral English, the 2nd and 3rd place subjects
are A ccou n tin g Theory, Principles, Postulates— In trodu ctory and A c 
counting Practice and Procedures — Introductory. These are character
ized not only by a high median rank, 4th, b u t also by a narrow range,
of 8 and 9 ranks, respectively.
T h e next significant level might be considered to be those subjects
that ranked between 4th and 9th. This group consists of auditing and
the introductory levels of economics, cost accounting, taxation and tax
accounting, and business law. T h eir medians are between 10 and 13,
and their ranges still indicate a high degree of concurrence.
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1 - Subject Cards

Cost Acctg. - Intro
Auditing Practice and Procedures
Taxation and Tax Acctg. — Intro
Business Law - Intro
Algebra

5-6
7

Humanities — Intro
Social Science — Intro
Bus. & Ind. Mgmt. — Intro
Statistics & Prob. — Intro
Philosophy, Logic, Ethics

Managerial Acctg.
Data Processing — Intro
Cost Acctg. - Advanced
English Literature
Taxation & Tax Acctg. - Advanced

16
17
18
19
20

21
22
23
24
25

29
30
30
38
31

22

15
17
15
9
15

8

16
15

23
23
23
24

21
21
21

32
33
27
28
34
19
20

7
12

22

24
20
24

6
8

22

18
18
23

14
14
15
15
17

13
13

17

20

6
8

11

7
9
5

*This column shows the number of consecutive ranks included in the interquartile range.

Acct. Theory ... Postulates - Advanced
Business Math
Corp. Finance — Intro
Acctg. Practice & Proc. — Advanced
Money & Banking — Intro

12
13
14
15

11

9
10

8

11
12

11

7

6

11

15
14
16
30
17

14
27

12

27
26

11

17
17
10
18

15
12
10
19

11

9
13
11

17
17

10

5
7

FOR

10

6
8

6
9

1
4
4

1
2
2
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Auditing, Princ., Standards, Ethics
Economics - Intro
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43
44
44
44
45
45
47
49

33
39
34
33
38
35
40
44

Humanities— Advanced
Operations Research— Advanced
Actuarial Math
Finite Math
Law — Advanced

Calculus, Differential & Integral
Differential Equations
Natural Science — Advanced

51
52
53

*This column shows the number of consecutive ranks included in the interquartile range.

41
41
43
43
43

46
47
48
49
50

35
35
38
36
35

Production — Advanced
Marketing — Advanced
Personnel & Labor Relations — Advanced
Network Analysis
Social Science — Advanced

34
35
36
38
38

30
30
31
33
34

25
27
27
28
29

41
42
43
44
45

27
27
31
32
32

23
23
18
15
28

19
21
18
11
21

Median
(50th Percentile)

Operations Research — Intro
Work Study
Bus. & Ind. Mgmt. — Advanced
Statistics & Prob. — Advanced
Data Processing— Advanced

Personnel & Labor Relations — Intro
Corp. Fina n ce-A d van ced
Law— Intro
Geometry, Trigonometry
Money & Banking — Advanced

Marketing — Intro
Production — Intro
Business L a w -A d va n c e d
Natural Science — Intro
Economics— Advanced

25th
Percentile

Interquartile Range

15
17
41
43
41
43
44

50
50
52

49
48
49
50
50

45
46
48
49
49

14
14
25
31
13
36
36
42
45
40

9

11

16

16
18
13

10

17

14
15

11

11
12

12
13

11

14
14
17
33
15

Rank Spread of
Interquartile
Range*

32
34
34
43
35

75th
Percentile

Composite Rankings by All 1,890 Respondents in Descending Order of Importance

36
37
38
39
40

31-32
31-32
33
34
35

26
27
28
29
30
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2 - Subject Cards

Humanities — Introductory

Level

6
30

1
24

26
15
27

17
45
20
5/6
30

Social Science — Introductory

Philosophy, Logic, Ethics

Economics — Introductory Level

Economics — Advanced

Level

53

10
12
19
39

Business Mathematics

Statistics and Probability — Introductory Level

Statistics and P robability — Advanced

11

52

* This column shows the number of consecutive ranks included

10
25

53

49

51

43

40

21

9

11

31

52

range.

exclusive, e.g., CPAs include

52

51

50

46

40

21

6/7

13

33

53

29

31

32

17

20
10

44

44

17

15

19
45

15
43

in the interquartile

mutually

16

51

Differential Equations

NOTE: The foregoing stratifications are not necessarily
practitioners and educators.

18

49

Finite Mathematics
Calculus, Differential and Integral

16

48

12

14

17

19

31

9

33

15

Actuarial Mathematics

Level

34

Geometry, Trigonom etry

Algebra

Mathematics

29

Natural Science — Advanced

Level

Natural Science — Introductory Level

Level

Social Science — Advanced
11

17

Level

27

16
46

H u m a nities— Advanced

18

1 1
18

49

45

47

51

40

19

11

8

37

53

29

28

6/7

22

15
48

50

16

23

86

1

49
51
52

50
52

48

39

17

49

44

40

25

9

12
10

34

53

53

11

33

28

33

6
29

6
30

45
18

18

16

46

19

26

45

20

43

15

17

1

647

259

49

38

33

51

52

49/50

51

45

39

21

12
37

9

12
13

6

35

53

36

38
53

31

6

25

26

27

4

16

46

50

49

47

48

37

17

7

11

46

53

40

32

10

26

51

52
23

24
15

48

31

17
49/50
50

21

30

1

51

16

1

124

31

1

473

Execu Govern
tives
m ent

members of other categories; some respondents are both

50

52

53

44

41

22

7

13

34

51

27

31

10

20

45

17

42

16

18

1 1
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TABLE

182
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12
11
14
11
11
13
10
14
14
12
14
11
17
14
13
15
10
14

18
38
31/32
43
15
35
13
31/32
26
42
27
41
37
22
40
36
47
44

All Respondents
Rank Spread of
Interquartile
Rank
Range*

30
46
16
34
12
33
24
41
29
42
37
22
39
35
48
47

45
16
35
14
30
27
41/42
28
41/42
36/37
24
39
36/37
47
48

38

20

32

38

19

46
15
35
14
29
28
40
30
43
37
26
39
36
47
49

44
18
33
13
30
25
42
26
41
35
21
38
36
46
43

33 31

38 34

21 17

Practitioners Specialty
Mgt.
All
Audit
Tax Svc.

43
15
35
13
32
23
42
28
41
38
20/21
40
36
47
44

30

37

20/21

48
19
41
11
35
23
45
24
43
42
22
40
32
44
47

28

39

20

CPAs
1950 & Edu
Later cators

46/47
16
34
14
32
27
41
29
42
35
24
39
37
46/47
48

31

36

19

Before
1950

43
15
34
13
30
27
41/42
26
41/42
32
19/20
40
37
47
44

29

36

18

39
24
41
33
19
38
35
44
43

20

42
15
36
12
27

28

34

16

Execu Govern
ment
tives

* This column shows the number of consecutive ranks included in the interquartile range.

NOTE: The foregoing stratifications are not necessarily mutually exclusive, e.g., CPAs include members of other categories; some respondents are both
practitioners and educators.

Business and Industrial Management —
Introductory Level
Business and Industrial Management —
Advanced Level
Personnel and Labor Relations —
Introductory Level
Personnel and Labor Relations Advanced Level
Money and Banking — Introductory Level
Money and Banking — Advanced Level
Corporation Finance — Introductory Level
Corporation Finance — Advanced Level
Marketing - Introductory Level
Marketing— Advanced Level
Production — Introductory Level
Production — Advanced Level
Work Study
Data Processing — Introductory Level
Data Processing— Advanced Level
Operations Research — Introductory Level
Operations Research — Advanced Level
Network Analysis

SUB JECT

2 - Subject Cards - Cont.

Business

TABLE

O P IN IO N
1 83

8
17
9
18
11
16
15
13
15
12
17

2
11
3
14
5/6
23
21
4
7
8
25

25
13
10
17

14

12
9
22
25
3
5

23

6/7

3

4

6

28

5

23
4
7

27

13

2

36
50
8
26

11

2

34
49
8
26

3

12

2

39
52
10
32

19

6

27

9

12
14
9
5
23 24
24 20
4
4
5 6/7

3

11

2

32
48
8
25

Practitioners Specialty
Mgt.
All
Audit
Tax Svc.

25

7

9
23

14
5
24
22
4
8

12/13
8
21
22
5
4

3

11

12/13
3

2

2

31
50
10
27

CPAs
1950 &
Later

38
51
7
26

Before
1950

29

7

23

7

14
5
22
19/20
4
8

3

3
18
5
25
17
9
14

13

11
10

22

9

4
5

21

6
18

14

3

2

29
45
8
25

2

33
46
10
28

Execu Govern
ment
tives

2

30
52
8
34

Edu
cators

* This column shows the number of consecutive ranks included in the interquartile range.

NOTE: The foregoing stratifications are not necessarily mutually exclusive, e.g., CPAs include members of other categories; some respondents are both
practitioners and educators.

Accounting Theory, Principles, Postulates—
Introductory Level
Accounting Theory, Principles, Postulates—
Advanced Level
Accounting Practice and Procedures —
Introductory Level
Accounting Practice and Procedures—
Advanced Level
Cost Accounting — Introductory Level
Cost Accounting - Advanced Level
Managerial Accounting
Auditing Principles, Standards, Ethics
Auditing Practice and Procedures
Taxation and Tax Accounting - Introductory
Level
Taxation and Tax Accounting — Advanced
Level

Accounting

33
50
9
28

All Respondents
Rank Spread of
Interquartile
Rank
Range*

Comparative Rankings of the Major Classes of Respondents

FOR

Law — Introductory Level
Law - Advanced Level
Business Law - Introductory Level
Business Law - Advanced Level

SUBJECT

2 - Subject Cards - Cont.

HORIZONS
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Very generally speaking, below this 9th rank, the respondents are
farther apart in their opinions, and this disagreement tends to increase
as we move down the rank order of subjects. Conversely, at the lower
end of the ranking, there is not as much disagreement as there is in
the 16th to 34th rank level.
T h e rem aining discussion of the subject card findings will be con
cerned with groups of subjects and general characteristics of the rank
ings rather than specific subject ranks. T h e references in this section
are to T able 2.
M a t h e m a t i c s . Only AIgebra and Business M athem atics ranked well in
the array. T he more sophisticated areas ranked especially low: Finite
M athem atics, Calculus— Differential & Integral and Differential E q ua
tions. A distinction between the opinions of educators and practition
ers, the two largest component groups of the 1,890 responses, can be
seen in the mathematics area. Practitioners ranked Business M a th e 
matics and Actuarial M athem atics higher than the educators, b ut the
latter placed more importance on all the other topics than did the
practitioners.
B u s i n e s s . Ranking well into the upper half were Business & Industrial
M anagem ent — In trodu ctory, M on ey and B anking — Introdu ctory, and
Corporation Finance — Introductory. Data Processing— In trodu ctory
barely made the upper half, while Operations Research— In trodu ctory
and N e tw o r k Analysis fared poorly. T he introductory levels of market

ing, production, and personnel and labor relations all fell about m id
way, but advanced knowledge of these subjects was apparently con
sidered of little importance to the beginning CPA.
Law .
Only Business L a w — In trodu ctory achieved a level of prom 
inence (9th).
A c c o u n t i n g . A s a group, the eleven accounting subjects scored expect
edly high, eight of these appearing among the first fifteen. Those that
fell below this level are: Managerial A ccou n tin g and Cost A ccounting —
A dvan ced and Taxation and Tax A ccounting — Advanced.
G e n e r a l . W ith the exception of W ritten and Oral English as the first
ranking subject and N atural Science— A dvan ced as the last, the rank
ings of the group of so-called “general” subjects are characterized by
a high degree of discord among the respondents. In five of the eleven
subjects in this group, the interquartile range extends more than 25
ranks. Even though H u m an ities— In trodu ctory is ranked 16th, the
central half of respondents place it somewhere between 6th and 32nd.
W ith the exception of the first and last place subjects, and economics,
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the rankings of this diverse group of topics must be considered gen
erally inconclusive.
An interesting fact is brought out by comparing the composite rank
ings of educators, practitioners, industry executives, and those in gov
ernment. By glancing at Table 2 one can see that a high degree of
correlation exists among these groups, and even among the three prac
titioner specialist groups, and between those who received their CPAs
before 1950 and later. In only a few isolated instances do the ranks
for any subject vary materially. We believe this high degree of
“stratified concurrence” to be significant.
As a group, those in various government positions tend to attach
less importance to the subjects in the general group than do the other
respondents. T h eir rankings of English L iteratu re, H u m an ities — I n tr o 
ductory, and N atu ral Science— A d van ced are outstanding examples of
this tendency. T he differences between educators and practitioners as
to mathematics have already been noted. Another difference is brought
out in the area of auditing. W hile both rank this subject high, the
educators place it several ranks lower than does any other group.
Summary
T he opinions of nearly 2,000 selected individuals have been reflected
in the responses to the subject cards, individuals who represent public
practice, the colleges, industry, and government. T h e specific, detailed
order of their rankings as individuals or as a group is subordinate
to the general over-all picture. T h at they gave top priority to W ritten
and Oral English is not strange. These men have known the im port
ance of effective writing when preparing a difficult report or letter,
the need for adequate expression when meeting with a client, or when
making a presentation before a group. If one is to be deemed a pro
fessional, he must learn to read with maximum comprehension; tech
nical journals, tax regulations, contracts are only a few of the essential
w ritten materials upon which he must depend. T h e firmness of our
recommendations in Chapter 14 may well be attributed to the over
whelming emphasis given by respondents to the need for communica
tion skills.
T he over all importance given to the technical accounting subjects
reflects the fact that the object of our study, the beginning CPA, is
defined as one who is licensed to practice in a specialized field. His
technical knowledge must set him apart from those who have not been
granted the privilege to practice. T h e environm ent of his activities
will be essentially economic, and so at least a basic knowledge of this
subject was considered vital in the opinions of the respondents. An
introduction to business law, corporation finance, business and in
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dustrial management, and money and banking were also ranked high
on the list.
T h e CPA deals extensively with people. He must have some knowl
edge of the social sciences and the humanities. These and philosophy,
logic and ethics were ranked relatively high in the array.
Perhaps the most surprising finding of the subject card procedure is
the absence of higher mathematics in the upper rankings. Only alge
bra, business mathematics, and introductory statistics were considered
im portant by the group as a whole. W ith the expanding use of com
puters and the resulting possibilities for the application of more
sophisticated mathematical techniques to the solution of business prob
lems, it seems strange that these subjects should be relegated to such
a lowly position. In this area our recommendations for the common
body of knowledge, set forth in Chapter 17, are at variance with re
sponses to the card deck experiment.
Both during and after this experiment, requests were received for
permission to use the cards for other analogous purposes. W hile we
have not been informed about results from these alternative uses, the
requests themselves, plus the almost overwhelming returns from our
own respondents, encourage us to believe that the technique has been
useful as well as provocative. It seems clear that forcing choices, as the
card deck does, creates problems of decision which to some are almost
agonizing but, if that is so, then simulation of a measure of reality has
in truth been achieved, for decisions of this same awkward kind abound
in our less than perfect world. We have not felt bound by card deck
results, nor have we used them to establish a cut-off threshold for the
common body of knowledge for beginning CPAs, but we have at
tached much credence to these results in the recommendations which
follow in Part IV.
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PART IV

The Common
Body of Knowledge

CHAPTER

THIRTEEN

Accounting
Introduction
Intrinsically, accounting is a process of measuring and reporting various
attributes of formal organizations. Whether employed in industry,
government or public accounting, whether engaged in accounting,
auditing, taxes or management services, the CPA is primarily con
cerned with the measurement and reporting functions. For out
siders, accountants measure profits, financial position and flows of
funds; for management, they measure a variety of costs, the effects of
alternative decisions, the effects of budgetary commitments, etc. They
measure such things as taxable income and return on investment in
public utilities in accordance with prescribed rules of government
agencies. Accounting reports, in the broad sense of this term, are the
means by which the results of these measurements are communicated.
Collectively, it is the entire measurement and reporting process— the
body of concepts which are operative within this process and the means
of communicating these measurements—that comprise the body of
accounting knowledge.

Summary of recommendations
This summary is intended to serve only as a guide to the body of this
chapter. The summary alone cannot convey the reasoning, the implica
tion, or the clarifications contained in the discussion that follows.
Furthermore, this summary should not be construed as a collection of
miscellaneous topics selected for inclusion in a prescription of account
ing knowledge for the beginning CPA. Accounting exists in a socio
economic environment, serves a multitude of functions in that environ
ment, and utilizes certain tools in that service. It is within this
environmental and functional framework that the common body of
knowledge of accounting must be conceived.
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Discussion of the common body of accounting knowledge is sub
divided into four main areas:
1. Functions of accounting
2. Concepts of accounting
a. Measurement and compilation
b. Communication of accounting data
c. Reliability of accounting data
3. Application of accounting concepts
4. Methods and techniques available to the CPA
Each of these is discussed at some length in the body of this chapter.
At various points in the discussion an attempt is made to state the
relative degree or depth of knowledge recommended for each topic.
A summary of our recommendations is presented below, not in the
order of presentation in the discussion, but in three categories ar
ranged in descending order of expertness. The designations used,
“ thorough,” “good,” and “ fair” knowledge, are admittedly imprecise
and are employed primarily for comparative purposes.
ho rough kn o w led g e
The beginning CPA in his role of a pro
fessional specialist should be thoroughly familiar with the following:

T

The functions of accounting: who uses accounting information and
for what purposes
The communication of accounting information: statement presenta
tion for maximum utility and clarity
Double entry structure: theoretical basis and application as an
analytical tool
Auditing standards: general standards, standards of field work,
standards of reporting
Internal control: principles and applications
Professional ethics
G ood k n o w led g e
There are relatively few CPAs who would claim
to be accounting theorists, and yet the field of accounting is such that
a relatively high degree of proficiency in accounting theory is required
of beginning CPAs. This degree of knowledge that cannot be called
expert knowledge will be designated as “good knowledge,” and is
specified as to the following:

Accounting theory and terminology, including income and asset
measurement
Cost classification and cost behavior
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Major categories of resources
Major sources of capital
Auditing methodology
Sampling, statistical inference
Income taxes
Business law
kno w ledge
T h e foregoing categories, “thorough knowledge”
and “good knowledge,” might be thought of as those that differentiate
the beginning CPA from others who are knowledgeable in business
matters. T he rem aining category comprises knowledge which might
be common to both groups of persons, CPAs and non-CPAs.
T he use of the term “fair knowledge” to describe the depth of under
standing of the following areas recommended for the beginning CPA
should not be interpreted to mean a m inim um of knowledge. It
should be understood that the use of the word “fair” is only relative
to the foregoing categories, that is, subordinate to them in degree. T he
beginning CPA should have a fair knowledge of the following:

F a ir

Computer: systems, functions of components, programming, internal
control features
Other accounting equipment and bookkeeping tools
Quantitative techniques
Types of formal organizations
Organization design: authority, responsibility, information handling,
retrieval and communication
Taxes, other than income taxes
Governmental agencies: kinds, basic objectives, jurisdictions, require
ments.
One point should be made clear. W hile this chapter deals with the
common body of knowledge in accounting, it does not necessarily
define accounting. Because accounting interrelates with other disci
plines it is not readily subject to isolation from its environment. T he
body of knowledge outlined above and discussed in this chapter may
in some areas overlap or even duplicate to some extent material dis
cussed in the other chapters prescribing the common body of knowledge
for the beginning CPA. W ith the many and continuous changes that
have already taken place in the accounting field over the years, the
borrowing from other disciplines, the changes in methodologies, etc.,
it is not only difficult, but undesirable to attem pt to compartmentalize
all accounting knowledge per se. Rather, this prescription for account
ing should be thought of as an integral part of the total common body
of knowledge.
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T he common body of knowledge for the beginning CPA is intended
to be a foundation upon which the CPA may build as he matures and
as his environm ent changes. It is, above all, conceptual in nature, and
this orientation pervades all of the ensuing discussion.

T he common body of accounting knowledge
T he functions of accounting

T h e object of our study, the beginning CPA, is a professional specialist
in the sense that he performs a service that distinguishes him from
others. It is inconceivable that any professional can serve intelligently
without a thorough understanding of the functions of his mission. T he
functions of the measurement and reporting process known as account
ing may be classified into three groups:
1. Those relating to decisions to be made by present or potential
investors an d /o r creditors, who are not directly concerned with dayto-day management of an enterprise but have a financial interest in its
welfare.
2. Those relating to decisions to be made by management, the people
who preside over the continuing operations of the organization.
3. Those relating to decisions to be made by government to assure
or obtain compliance with regulatory laws, to collect revenue, etc.
In industry, in government, and in public practice CPAs participate
in all of these functions. T h eir audits are deemed crucial to investor
and creditor decisions and are required by law for various governmental
purposes. T he advice of certified public accountants has been sought
by management as long as there have been CPAs, and now is sought
increasingly, both for compliance with governmental regulations and
for internal decisions as well. Such participation, of course, requires
knowledge which it is our purpose to describe.
I n v e s to r c r e d it o r
d ecisio n s

T h e expression of opinions as to the fairness—or lack of fairness—of
financial statements by CPAs is a function made necessary, in the last
analysis, by hum an fallibility. Before venturing capital or leaving or
withdrawing funds, or before granting, withholding, extending, or
term inating credit, those faced with such decisions require objective,
unbiased opinion that the financial position and results of operations
of the audited enterprise are fairly portrayed. Therefore, the CPA not
only has an obligation to his client, the firm whose affairs he audits,
but he also has a responsibility to third parties, the investor-creditor
public.
A further problem of the CPA is simply the passage of time. He is
asked to give his opinion as to the fairness of financial statements
covering specific periods, but organizations usually do not cease to
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function as of the moment of closing; they continue to operate while
statements are prepared and audited, during which time events of
great significance to investors may occur. Cancellation of a contract,
failure of a debtor, or loss of patent rights all could occur after the
closing date but before publication of the financial report and, if
known, could dissuade investors, while enhancement of a firm’s pros
pects by proposed expansion plans or addition of key personnel could
have an opposite, salutary effect. Thus, the auditor, in the technical
position of giving an opinion for a specific time interval, has an added
responsibility as well: he must be aware of post-period events, and
must judge which of these, if any, should be disclosed.1
But CPAs’ decisions as to what is relevant and what is not are
difficult to specify. They are part of the tradition of independence
and integrity, inextricably related to third party responsibility. T he
knowledge required for sound decisions of this kind can be specified
only by requiring that the beginning CPA have the capability and
stature of a professional.
T u rn in g to more tangible, less esoteric matters, auditing requires
that the CPA know and understand the more specific measurements
for which investors an d /o r creditors will be looking in the financial
statements they scrutinize. He should know of their concern for
liquidity, as evidenced by working capital position, long- and short
term debt, the means for meeting these obligations. He should know
that investors are concerned with minimization of risk, with collateral,
with trends in profits, sales, receivables, and other relevant progres
sions. And, from the points of view of these third parties, he also
must understand the concept of efficiency, as evidenced by the operat
ing ratio, the rate of inventory turnover, the rate of return, and the
rates which must be paid to secure capital.
This part of the common body of knowledge, related so far only to
investment decisions, already comprises a great deal, for the reason
that investment and credit decisions are affected by the audit function
itself, the heart of public accounting. Not all that has been set forth
represents knowledge; judgm ent is required too, and, because the
beginning CPA has been defined as one prepared and authorized to
perform the audit function, both are required of him.
For a very long time CPAs have been advising clients in a variety of
ways, including the effects of alternative methods of obtaining necessary
capital; comparisons between leasing and buying property, or making
or buying a part; how to measure, control, and reduce costs; how to
minimize taxes; or plan for the disposition of an estate. T h e list of
these advisory services, or management services as they are more often
1 A discussion of the auditor’s responsibility for rep o rtin g on subsequent events
comprises C hapter 11 of “A uditing Standards and Procedures,” Statem ents on A u d it
ing Procedure No. 33, AICPA, 1963.
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called, is very long (see pages 146-153) and is, moreover, growing both
in length and comprehensiveness with the passage of time.
Accounting data, concepts, and systems in concert contribute heavily
to overall planning for profit and control. T o the manager this is the
ultim ate objective of all decision-making. If CPAs are going to provide
management with the planning services they require, they must be
able to perceive this process as a whole and understand the vital role
accounting plays as a planning tool.
Engagements of this kind require knowledge of the CPA beyond
that demanded by auditing. He must have some comprehension of the
thought processes by which executive decisions are reached, the roles
played by such varied criteria as feasibility, value judgments, ex
perience and intuition, and quantitative information, to the last of
which he is most capable of making added contributions. This does
not mean that the CPA must himself become a decision maker—except
with respect to management of his own affairs—b ut it does mean that
he must acquire some perception of decision processes.
CPAs must have sensitivity to and comprehension of the complexity
added to their already complex relationships by performance of man
agement services. Historically, if CPAs had engaged only in auditing,
they would still have had the dual relationship so often emphasized:
engagement by clients and responsibility to third parties. Management
services add another dimension of responsibility to the client for the
performance of advisory missions. T ax work, engaged in by nearly
every CPA, could still further complicate these sensitive relationships,
if, as a few have suggested, CPAs came to extend the attest function
to tax returns.
Knowledge relating to these matters clearly is more a consequence of
experience, wisdom, sensitivity, and integrity than of learning, so, aside
from reiterating insistence upon professional quality, these attributes
cannot be specified as part of the common body of knowledge for
beginning CPAs.
T here are, however, two associated points which can be emphasized.
First, the beginning CPA must be aware that the economic information
which passes before him in the performance of an audit contains
evidences of the sickness or health of the organization, not just in the
overall sense looked for in financial statements by investors and
creditors, but in more detailed, more localized ways of more direct
interest to management.
In a dichotomous, somewhat fanciful sense, the CPA engaged to
perform an audit might view the inform ation which passes before him
in one of two ways: he might focus single-mindedly upon the fairness
of representation, or he might, at the same time, also look critically
within, beneath, behind the data for symptoms of organization malaise,
the correction of which would benefit the organization, its owners and
creditors, and society. W hile such a dichotomy does not exist in reality,
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a question of emphasis does have meaning. We believe that the
diagnostic approach should be given strong emphasis by requiring
beginning CPAs to demonstrate diagnostic capability with the kinds
of accounting inform ation handled in audit engagements.
Second, because of the growing significance and usefulness of the
quantitative methodologies described in Chapter 9, and because of
the unique position held by CPAs in regard to quantitative inform a
tion, we believe that beginning CPAs should be required to know
enough mathematics, statistics, and probability, to diagnose problem
areas, to recognize possibilities for application, and, above all, to possess
a mathematical foundation upon which further, more specialized
knowledge can be built. These requirements are specified in greater
detail in Chapter 17.
T o satisfy various statutory requirements, CPAs are deeply involved
in preparation of financial statements, returns, reports, and question
naires, an involvement amply supported by the evidence derived from
the questionnaire on public accounting practice in the U nited States.2
In order to fulfill this preparation function adequately, and, even
more importantly, to assist in planning to minimize the impact of
regulation on the operations of the firm, the beginning CPA must
have general familiarity with the basic objectives and jurisdictions of
the agencies he is likely to encounter.
T a x l a w s in g e n e r a l
Even the tax specialist cannot commit to
memory the m ultitude of tax laws, regulations, rulings, and cases. It
is not contemplated here that the beginning CPA be a tax expert. But
he should have a fair knowledge of each of the more common taxes, at
least as to the following: the nature of the tax, upon whom it is
imposed, the tax base, the general range of rates, and im portant
characteristic peculiarities. Specific details of most taxes are available
from a wide variety of tax services, handbooks, periodicals, etc., and
the beginning CPA should be able to use these.
T o demonstrate the applicability of the kind of knowledge described
in the preceding paragraph, the Federal estate tax may serve as a case
in point. This tax is by nature one imposed upon the transfer of
property from a decedent to his heirs. T he tax itself is structured in
graduated brackets in a wide range of rates3 applied to the value of

2 A ppendix B, pp. 283-298.
3 T h e actual rates ru n from 3% to 77%, b u t it is not suggested th at the beginning
CPA know these specific percentages. W hat should be know n is th at the tax is
progressive, and while it is a relatively unim p o rtan t factor in small estate planning,
its im pact increases in relation to the size of the estate. In contrast to this,
the Federal corporation income tax levels off at the $25,000 taxable income point,
above which all income is taxed at a fixed 48%. T his tax is therefore an im portant
p lanning factor w hether income is expected to be $50,000 o r $50 million.
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the property at the date of the death of the decedent.4 Peculiar to
the tax and therefore vital to proper planning are the special treat
m ent afforded life insurance and testamentary dispositions to the
surviving spouse. These last two items are not only usually very com
plex, b u t also may involve some aspects of the law which are outside
the field of accounting. But the beginning CPA should know of their
existence and of the financial impact they can have.
F e d e r a l in c o m e t a x
T h e foregoing broad conceptual approach can
be applied to most taxes with which CPAs deal, b u t it is somewhat
inadequate as to the Federal income tax. T he materiality and wide
applicability of this tax make it essential that anyone closely associated
with financial data have a good knowledge of it.
W hile we recommend that the beginning CPA have more depth of
knowledge of the Federal income tax than of the other kinds of taxes,
this is not to say that that knowledge should not be operative within a
broad conceptual framework. T h e basic notion of “taxable income,”
for example, should be understood as having two criteria. If a receipt
is income in the general sense, that is, not a contribution of capital
or the settlement of a debt, and, secondly, if this income is not spe
cifically excludable by the tax law itself, it is taxable under the author
ity of the Sixteenth Amendment, which merely gives the Congress the
power to tax income.5 Certainly the applications of this broad notion
can be exceedingly complex, b u t details are more easily dealt with if
one comprehends the principles behind them.
Since the Sixteenth Amendm ent was so broad in its language, mak
ing no provision for deductions, these had to be spelled out by statute,
and a maze of regulations, rulings, and cases, that continuously grow
and change. T h e CPA must know that justification for specific deduc
tions derives directly from the Internal Revenue Code, regulations, etc.
He should also know the major categories of deductions, the fact that
some are subject to limitations, the significance of the distinction
between business and personal expenses, the principle of the standard
deduction, the basic qualifications for dependents.
T o take another example, understanding of the negative definition
of a capital asset6 is vital to a full appreciation of the operation of the
favorable capital gains tax. Knowledge of the general effect that
marital or head of household status can have on the application of

4 Strictly speaking an executor is perm itted the alternative of valuing the estate
as at one year subsequent to the date of death. IR C Section 2032.
5 T h e C onstitutional authority for the income tax is very simply stated in the
Sixteenth A m endm ent (1913): “T h e Congress shall have power to lay and collect
taxes on incomes, from whatever source derived, w ithout ap p ortionm ent am ong the
several States, and w ithout regard to any census or enum eration.”
6 IR C Section 1221 defines capital asset by specifying w hat the term does not
include.
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the graduated income tax rate should also be part of the CPA’s store
of knowledge.
It might be well to emphasize, once again, however, that there is no
reason why a beginning CPA, or even one with many years of experi
ence, should be expected to possess exhaustive tax knowledge. Except
in special circumstances not contemplated here, we do not believe that
a CPA need be familiar with all the intricacies involving the tax basis
for specific assets. And yet, he should be aware of the general rules for
determining the tax basis of assets obtained by purchase, by gift, and
by inheritance.7 It is better to know the interplay of the more import
ant features of tax law than to try to absorb the details of a
voluminous, ever changing body of rules.
In this context, the following are presented, as examples of important
tax areas necessary for an intelligent understanding of Federal income
taxes: the concept of the carryback and carryforward of net operating
losses; the reasoning behind the tax exemption afforded certain organi
zations; the conduit principle applied to partnerships. In the realm
of corporation income taxes the following are illustrative: the partial
relief of double taxation of corporate dividends (dividends received
deduction) ; the possible pitfalls of failing to distribute accumulated
earnings (accumulated earnings tax, personal holding company tax);8
the imposition of tax restrictions on certain dealings of the corporation
with majority shareholders.9
These examples of income tax concepts may at first appear to em
brace a formidable array of knowledge attainable only by the tax
expert. Each obviously involves a mass of details that only the most
experienced veteran can begin to know. But it is not the intricate
details of the carryback, or the accumulated earnings tax, or the
dividends received deduction with which we are concerned; it is the
existence of these provisions, the concepts that epitomize them, and
their effects on financial planning that we recommend for inclusion in
the common body of knowledge for beginning CPAs.
S e c u r it ie s a n d E x c h a n g e C o m m iss io n
As a result of the Securities
Acts Amendments of 1964, more corporations are coming within the

7 While subject to some exceptions, purchased assets have a tax basis of cost,
inherited assets of fair market value at death of the decedent, and gifts retain the
basis of the donor.
8 In order to discourage corporations from unreasonably accumulating profits
thus enabling the stockholders to defer taxes on dividends that might otherwise
have been declared, Section 531 of the IR C imposes a penalty accumulated earnings
tax upon the corporation. The personal holding company has been called the
“ incorporated pocketbook.” An example is an individual who transfers his personal
investments to a corporation controlled by him, thus attempting to avoid or defer
personal tax on the investment income. Again, a penalty tax is imposed to dis
courage this. IR C Section 541.
9 An illustration of this principle is the disallowance of losses arising on trans
actions between a corporation and its controlling shareholders, IR C Section 267.
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jurisdiction of the Securities and Exchange Commission. Even more
CPAs of the future will be involved with SEC work than in the past.
However, we do not believe that the beginning CPA need be familiar
with the regulations of the Commission in more than a general way.
Certainly he should understand the reasoning behind the several laws
that have provided for this authority—the need to supply investors
with reliable, regular financial information, to insure financial respon
sibility of brokers and dealers, etc. He should be aware also, that
jurisdiction of the SEC extends to issuers of new securities where the
number of shareholders and the dollar amount of the issue is material.10
Numerous other agencies prescribe
rules that affect the CPA’s sphere of activity and he should be aware
of their general areas of applicability. The corporation laws of the
states usually provide requirements as to form and content of certain
records and reports; fiduciary laws specify the manner in which ac
countings are to be made for trusts, estates, bankruptcies, etc.; the De
partment of Labor has established limited jurisdiction over financial
reporting of labor organizations and employee welfare and pension
plans. The Interstate Commerce Commission, Federal Power Com
mission, Federal Communications Commission, and the public service
commissions of various political subdivisions are only a few of the
agencies whose regulations may involve uniform accounting require
ments, rate change applications, or compliance reports. These have
been cited to exemplify the manner in which the beginning CPA
should be aware of the source and nature of regulation he may en
counter in the course of his career.
O

th er

law s and

r e g u l a t io n s

Concepts of accounting
Together with an understanding of the functions he will serve and
the environment in which he will perform, the beginning CPA must
have a good working knowledge of the concepts and methodologies
which will enable him to function most usefully. T o maximize his
utility he must be aware of three primary considerations:
1.
Measurement and Compilation. Since accounting data would be
of little value if there were no underlying rules or rationale to their
compilation, the CPA must understand the components of the overall
body of accounting theory. Furthermore, it is not enough that he
memorize “generally accepted accounting principles” ; his knowledge
must embrace the concepts themselves, their applicability, the con
flicts involving them, their limitations. Nor should his knowledge of
theory be limited to what is generally accepted. It is well to remember
10 T he Securities Acts Amendments of 1964 initially extend the jurisdiction of
the SEC to publicly held over-the-counter firms with assets over $1 million and
shareholders numbering 750 or more.
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that there was a day when depreciation accounting was anything b ut
generally accepted.11
2. C om m unication of A ccou n tin g Data. T he CPA is intrinsically
involved with communication, and the data he presents must be in
such form as to be understandable and of maximum utility. A nother
consideration is timeliness. T h e CPA must be familiar with the char
acteristics of inform ation systems that tend to minimize the time period
from initial input to useful communication.
3. R elia b ility of A ccou n tin g Data. It is not enough that inform ation
be timely, usefully presented, and accumulated according to a set of
logical rules. T here must be provision for reasonable assurance of its
reliability. T he audit function is only one of the factors in the
machinery operating toward increased reliability.
Each of these three factors is expanded upon below. W hile exempli
fication is used to make a point, the illustrations should not be con
strued as a “check list” of facts comprising the common body of
knowledge of accounting. T h e dynamic characteristics of the field of
accounting preclude such approach to a static inventory.
It was stated in the introductory remarks to this section that one of
the ways accounting attempts to serve its purpose is to compile data
in accordance with a coherent, rational body of theory.12 Since these
rules provide the underlying structure for all accounting activities,
the beginning CPA must not only know them, he must comprehend
them in the most basic conceptual sense. T he ensuing discussion will
employ numerous illustrations of the way in which it is contemplated
that the beginning CPA should be responsible for knowledge of the
concepts of measurement and compilation.
A c c o u n t in g t e r m in o l o g y
It would be inconceivable that one
could intelligently engage in any of the many accounting activities
without having a good working understanding of the attributes that
characterize an entity or enterprise.13 Similarly, one cannot be con

11 A. C. L ittleton, A ccounting E volution to 1900, American In stitu te Publishing
Co., Inc., 1933, p. 227.
12 T h e more general terms (theory, rules, ideas) are used in this discussion in
preference to postulates or principles or practices, since the semantics of the m atter
are not relevant to the objectives of this study. T h e problem s involved in the
often conflicting use of terms in this area are discussed in R eed K. Storey, T he
Search for A ccounting Principles, AICPA, 1964.
13 T h oughtful approaches to the definition of “en tity ” are presented in M aurice
Moonitz, “T h e Basic Postulates of A ccounting,” A ccounting Research Study N o. 1,
AICPA, 1961. A definition of “enterprise” is offered in A Statem ent of Basic
A ccounting Postulates and Principles, Study G roup at the University of Illinois,
1964.
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tinuously concerned with financial transactions without comprehending
such ideas as asset, liability, revenue, expense, loss—even transaction
itself.14
A sse t m e a su r e m e n t
T w o accounting conventions that are closely
interrelated are the use of cost to measure assets and their expirations
and the assumption that the entity will continue operations.15 The
beginning CPA should know these conventions, but he should also
be aware of the need for departure from them when conditions war
rant. It may mean very little to the parties interested in a corporate
liquidation to be presented with a statement of financial condition
based upon historical cost; the amounts the assets are expected to
realize are far more meaningful to this group. Again, even in a case
where the going concern assumption is applicable, asset values other
than cost may be appropriate. A security broker-dealer client would
find little use for a statement of financial condition in which his
portfolio was valued at cost. Whether the beginning CPA is an advo
cate of the historical cost method of asset measurement is not im
portant. What is important is that he be aware of valuation alterna
tives: replacement cost, realization value, price level restatement of
cost, capitalization of future earnings or cost savings.16
P e r io d ic it y
That the utility of accounting statements is enhanced
by presenting data pertaining to discrete, uniform, significant time
periods requires the beginning CPA to have an understanding of
periodicity. The CPA should know the criteria for assigning revenues
to specific periods (realization), the rationale of periodic cost alloca
tion, matching of costs to related revenues. And where significant
events occur which do not conform to the criteria for inclusion in the
period being reported upon,17 the beginning CPA must be fully aware
of his obligations to disclose events, knowledge of which might affect
the interpretation of the statements.

14 T he works already cited in the immediately preceding footnote deal with some
of these, as does Accounting Research and Terminology Bulletins, AICPA, 1961.
15 Paul Grady, “ Inventory of Generally Accepted Accounting Principles for Busi
ness Enterprises,” Accounting Research Study No. 7, Chapter 2, AICPA, 1965.
16 The latter approach is discussed in Meigs, Johnson and Keller, Intermediate
Accounting , New York, McGraw-Hill Book Co., Inc., 1963, p. 582. Extensive
research on price level problems culminated in “ Reporting the Financial E ffects
of Price Level Changes,” Accounting Research Study No. 6, AICPA, 1963.
17 Specifically contingencies, viz., situations where all events have not transpired
so that a transaction cannot be reasonably assured of occurrence and/or cannot be
measured; and events occurring in the period subsequent to that covered by the
financial statements. In addition to these, there are numerous non-dollar facts,
descriptions, amplifications of items appearing in the body of the statements
disclosure of which enhances the usefulness of the statements.
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C o n s o l id a t io n s
T h e preceding comments are oriented to rules
generally applicable to all enterprises. But where special circumstances
exist, special applications are often necessary. A case in point is the
area of corporate consolidated statements. W here a group of inter
related legal entities operates as a single economic unit, the concept
of entity is at odds with its legal counterpart, the corporation. W hile
it is not suggested that the beginning CPA be expert in all the in tri
cacies of consolidated statement assembly, he should certainly under
stand the effect that this super-entity approach has upon problems of
asset measurement and revenue realization.
F und theory
W hen applied to that general class of entities known
as funds, the rules of income measurement and entity become subordi
nate to or modified by the need to account for assets and expenditures
separately by function, source or jurisdiction. Again, it is not suggested
that the beginning CPA be an expert in municipal accounting, trusts
or estates, but merely that he have a good knowledge of fund theory
and its applications.
This discussion of accounting theory is necessarily incomplete for
several reasons. First, a num ber of conventions are om itted here, b ut
are covered more appropriately below in the section designated R eli
ability of Accounting Data (p. 205). Next, it is beyond the mission of
this study to offer a full discussion of the theory of accounts. Finally,
accounting theory should not be learned as a complete, finalized and
static body of concepts, but should be thought of as being subject to
improvement with increased knowledge and changing conditions.

T h e format and the language of an ac
counting report must be such that the significant messages are conveyed
with a degree of facility warranted by the complexity of the situation.
In general, the CPA must be aware of such useful conventions as state
ments presented in comparative form, reports that highlight exceptions,
the use of meaningful ratios, u n it cost presentations, etc. T h e fore
going should be thought of conceptually, not mechanically. It is of no
consequence, for example, whether an exception report is presented
in the traditional format one might find in cost accounting textbooks,
or whether vital exceptions are typed out on the com puter console, or
merely appear as images upon the screen of an optical output device.
T he overriding point is that highlighting exceptions to the norm is
essential to efficient management systems.
F orm

of

p r e s e n t a t io n

E x t e r n a l repo rts
T he traditional format of the statement of
financial position has survived because it meaningfully presents in
formation of use to investors and creditors. T here is a distinction
between resources which will serve to satisfy short-term debts and
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those that will not, and a distinction between debts which will have
to be settled in the near future and those whose settlement will be
deferred. T he message conveyed by these classifications is the relative
ability of the entity to continue operations. Also traditional is the
practice of showing separately the investment in working plant and
equipment, enabling the reader to determ ine (in conjunction with
revenue data) how well the firm has succeeded in generating revenues
from its plant investment.
T h e arrangem ent of the statement of income offers further illustra
tions of the utility of concepts of presentation. Analyses of revenues
and expenses offer clues as to operating efficiencies achieved. Also
significant is the presentation of recurring vs. non-recurring gains and
losses. By labeling and segregating the unusual, the income statement
is made much more useful in judging the efficiency of “norm al” opera
tions and the prospects for the future.
Coming into much wider use in published reports in recent years is
the statement of sources and applications of funds. Knowledge of the
causes of the movement of working capital and other resources adds
much to one’s understanding of the period’s operations.
Further enum eration and discussion of external statements is prob
ably not necessary to emphasize the extent to which the beginning CPA
must understand the useful functions served through form of presenta
tion. If the CPA is fully cognizant of this, he should not hesitate to
initiate changes in format that will better serve legitimate purpose.
For example, a traditional modification of the “standard” statement of
financial position is mandatory when a firm is in serious financial
difficulty. In the event of liquidation it is vital to present the available
resources and the relative preferences of the various creditors and
stockholders.
Internal reports offer more flexibility of presenta
tion, due to the varying needs of different organizations and the
philosophies of their managements. Some general objectives can be
mentioned, however.
Operating budgets can be made infinitely more useful when pre
sented for varying levels of activity. Cost summaries do not serve the
managerial control function unless they are presented by category of
departm ent, or production center, or product, etc. These presenta
tions are even more meaningful when classified by behavior pattern,
i.e., fixed and variable. T h e CPA cannot reasonably expect to be
concerned only with external statements; much of the additional in
formation management requires derives from the same basic data. T he
form of presentation of internal statements can be intelligently de
signed if the CPA is aware of the uses that management will make of
the data.
Internal reports
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Some word should be added concerning reports,
the form and content of which are prescribed by law or regulation.
W hile the CPA must have some knowledge of the statutory require
ments pertaining to tax returns and financial statements, and while
he has little control over their form of presentation, his knowledge
of the underlying rationale and objectives of the agency will enhance
his value to his client, particularly in the many gray areas in which
he will often find himself.
Statutory reports

A major factor contributing to the
efficacy of the accounting process is the requirem ent that inform ation
be available soon enough to serve the functions of decision making
and control. T he beginning CPA must be acutely aware that the
utility of accounting data is inversely related to the length of time
elapsing between transaction and communication. T o this end, he
should have a fair knowledge of organization design, involving such
aspects as authority, responsibility, data handling, retrieval and com
munication. W ith the tendency toward more integrated systems, the
accountant must think in terms of m ultiple uses and combinations of
data from common sources. And with the ever increasing volume of
details, he must be aware of clerical work simplification methods, in
volving uses of forms and at least the functional groups of equipm ent
contributing to more efficient flow of data.18
Improvements in data handling that afford more and more timely
communication tend to intensify the already heavy burden of judgm ent
imposed upon the CPA. Accounting has always been a victim of two
conflicting forces: the need for timely periodic inform ation and the
uncertainty of the ultim ate result of transactions which bridge more
than one period. As the ability to handle data more quickly has
improved, the difficulty of estimating also has increased, for there is
less time to avail oneself of the luxury of subsequent events.
T

im e l in e s s o f c o m m u n ic a t io n

T h e fact that the beginning CPA is a professional specialist makes it
incum bent upon him to be greatly concerned with the reliability of
accounting data. One can conceive of a num ber of components of the
machinery designed to lend credibility to the informational output of
data handling systems: accounting conventions themselves, systems of
internal control, and the attestation process.
O b j e c t iv it y , c o n s e r v a t is m , a n d e s t im a t io n
Objectivity in ac
counting is essentially an attitude, that is, the avoidance of personal
bias. External evidence of transactions involving the enterprise and

18 F urther discussion of equipm ent appears in the section, M ethods and T ech 
niques Available to the CPA, at p. 211.
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an outside agent is considered to afford a greater degree of reliability
than using opinion or internal evidence as a criterion. A further, some
times controversial, convention is the traditional conservatism of
accountants, an attitude that prefers the least favorable of acceptable
alternatives in matters of asset measurement, recognition of losses, etc.
Although the application of this rule is subject to criticism on the
grounds of inconsistency,19 it nonetheless has the effect of avoiding the
possibility of undue optimism and is cited here for this reason.
It has already been said that one of the most difficult tasks besetting
the CPA is having to deal with uncertainties inherent in many trans
actions at a point in time when the complete results cannot be known,
due to the time span over which the transaction occurs. Accountants
have been forced to deal with this type of problem for many years,
and have made reference to past experience coupled with professional
judgment to express uncertainties in terms of approximate dollar
amounts. The portion of trade receivables subject to customer default
is a common illustration of this; another is estimation of the economic
life of equipment for purposes of assigning a dollar amount to the cost
of capital expiration in a given period. By the increased use of sta
tistical inference, probability, the degree of reliability of the estimates
used in accounting reports, both historical and projected, can be
expressed more precisely.20
Internal control
Internal control has been defined as “ the plan
of organization and all of the co-ordinate methods and measures
adopted within a business to safeguard its assets, check the accuracy
and reliability of its accounting data, promote operational efficiency,
and encourage adherence to prescribed managerial policies.” 21 The
second standard of field work set forth by the AICPA Committee on
Auditing Procedure states that the auditor should make “a proper
study and evaluation of the existing internal control as a basis for
reliance thereon.”22 Charged with this responsibility, the beginning
CPA must have a thorough knowledge of the principles which char
acterize an adequate system of internal control. He must be aware
of the importance of arithmetic proofs: trial balances, control accounts,
reconciliations. The need for segregation of duties, responsibility re
porting, written authorizations, all should be part of the beginning
CPA’s knowledge. Finally, he should be aware of the function of and

19 William A. Paton, Accounting Theory, Accounting Studies Press, Ltd., 1962, p.
455, reprinted from Ronald Press Co.’s limited 1922 edition; and Robert T .
Sprouse and Maurice Moonitz, “A Tentative Set of Broad Accounting Principles
for Business Enterprises,” Accounting Research Study No. 3, AICPA, 1962, pp. 30-31.
20 A discussion of the CPA’s need to think in terms of probabilistic phenomena
appears in Chapter 9, pp. 99-101.
21 “Auditing Standards and Procedures,” Statements on A uditing Procedure No.
33, AICPA, 1963, p. 27.

22 Ibid., p.

16.
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need for internal audit staff, and the need for this staff to report to a
branch of management independent of the subject of the audit.
u d it in g
Any attem pt to describe the common body of knowledge
for the beginning CPA would be grossly deficient w ithout emphasis
on the audit function, appropriate here in that its primary objective
is to enhance the reliability of accounting data through examination
by specialists independent of the enterprise.
T here are three general control aspects of the audit function that
must be thoroughly understood by all CPAs: those pertaining to the
person performing the audit; those concerned with methodology of the
examination; and those relating to the ultim ate product, the report.23

A

Extensive machinery exists for controlling the com
petence and character of those entering the ranks of CPAs as well as
those holding the certificate. Technical competence is evaluated by
means of a uniform examination required of all candidates. In many
states they must also offer evidence of acceptable formal education and
satisfy on-the-job experience requirements. As a group, CPAs are
keenly aware of the need for m aintaining technical competence, as
witnessed by the growing programs of professional development.24
T he beginning CPA must be aware that technical competence would
be meaningless in the hands of the disreputable. T o this end char
acter screening is part of the process of admission, and state laws,
government agencies, and, above all, professional societies prescribe
rules of conduct to which CPAs must conform. T h e latter, and most
stringent of these, are the codes of professional ethics which deal with,
among other matters, auditors’ opinions, discreditable acts, promotional
activities, and the confidential relationship between the CPA and his
client.25
T he concept of independence of the auditor must be clearly under
stood by one who is to be deemed a CPA. His understanding must
embrace not only the outward attributes of independence as enum er
ated in the regulations and codes of ethics, but also its very essence,
the mental attitude itself.
T h e au ditor

T h e CPA by definition is one who is licensed
to perform examinations of financial statements and render his pro
fessional opinion of them. T he methodology of auditing, therefore,
must be familiar to him. It is not necessary, nor desirable, that he

A u d it m ethodology

23 T hese correspond functionally w ith the “generally accepted auditing standards”
stipulated in “A uditing Standards and Procedures,” Statem ents on A u d itin g Pro
cedure N o. 33, AICPA, 1963.
24 Discussed in some detail in C hapter 7, pp. 65-75.
25 Jo h n L. Carey an d W illiam O. D oherty, Ethical Standards of the A ccounting
Profession, AICPA, 1966.
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memorize a wide variety of audit programs for this purpose, b u t he
should be capable of designing a program to fit a given set of cir
cumstances.
Specific programs are planned through the use of professional judg
ment and do not readily lend themselves to blind, uniform application.
It is essential that the CPA understand audit methodology through the
conceptual framework w ithin which specific programs are designed.
T his framework must include, for example, the use of confirmation
from sources outside the client, support by documentary evidence,
arithmetic proofs and reconciliations, observation and interview, and
sampling, especially that employing statistical inference. Special m en
tion should be made here of the auditor’s review of the client’s system
of internal control. This has become so intrinsic a part of audit
methodology that it is one of the three standards of field work
prescribed by the American Institute of CPAs.26
T h e au dit report
T h e reader of the statements which the auditor
has examined generally has little knowledge of auditing procedures;
his exposure is lim ited to the statements themselves and to the report
of the CPA. This fact emphasizes the importance of the content of
the audit report. T h e CPA must clearly set forth the scope of his
examination; that is, whether it conformed to generally accepted audit
ing standards; he must disclose certain om itted procedures,27 and state
whether he was nonetheless satisfied by using alternative procedures.
He must clearly set forth the degree of responsibility he is taking; that
is, whether he is rendering an unqualified opinion, a qualified opinion,
an adverse opinion, or none at all, and the reasons for his offering
other than an unqualified opinion.28 W hile the requirem ent just
stated does not have the force of law in all of the states, it is nonetheless
required of the members of most professional CPA societies. It there
fore has widespread and growing effect upon the standards of the
profession.

Application of accounting concepts

T h e general trend of this discussion of the common body of knowl
edge for the beginning CPA has been that of a progression from
the general to the specific: the environm ent in which he will operate;
the functions of accounting within this environment; and the ways in
26 “A uditing Standards and Procedures,” Statem ents on A u d itin g Procedure No.
33, AICPA, 1963, p. 16.
27 Ibid., p. 38. Specific om itted procedures which m ust be disclosed if they are
practical and reasonable and the assets concerned are m aterial to financial position
or results of operations are: the observation of inventory taking and the confirma
tion of receivables w ith the debtors.
28 R ule 2.03, AICPA Code of Professional Ethics.
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which accounting serves its functions.29 Ensuing discussion will con
tinue this progression in the following way: since it has already been
stated that the beginning CPA must understand accounting theory in
the basic conceptual sense, it will now be shown how he must under
stand the applications of theory to the kinds of problems and situations
which he can reasonably expect to encounter. It is not enough, for
example, that he comprehend the idea “asset.” He should also have
knowledge of the common types of assets with which he will deal and
the peculiar characteristics of each major type. Likewise, he must
have a working understanding of “entity,” but should also have
knowledge of the basic kinds of entities that exist in the environm ent
in which he will work.
Formal organizations have many things in common, b ut there are
substantial differences between those organized as corporations, part
nerships, single proprietorships, and trusts. It is essential for the
beginning CPA to have a fair knowledge of the major differences in
organizational structure, legal characteristics, tax status, etc.
At the center of the entire realm of corporate accounting is the
unique legal essence of the corporate form itself: the limited liability
concept. Preventing creditors (with some exceptions) from looking
beyond the corporation for the satisfaction of their debts imposes the
necessity for m aintaining intact capital contributed by stockholders.
W hile there are many legal modifications to this “trust fund” theory,
it is hard to see that one can handle problems of dividends, treasury
stock, or liquidations, w ithout understanding the rationale of lim ited
liability.
Knowledge of the characteristics of partnerships is comparably im 
portant: unlim ited liability of the partners to creditors, m utual agency
of partners, the firm ’s position as a “conduit” for Federal income tax
purposes.30
Similarly, trusts, government units, and estates, all bear distinguish
ing features, knowledge of which is vital to one who is to be considered
capable of dealing with their financial problems.

T y p e s of
form al
o r g a n iza tio n s

T he financial resources of enterprises, their assets, are of im port to
the beginning CPA in numerous ways. He must be concerned with
their existence, their dollar measurement, the way they can most m ean
ingfully be presented in financial statements, their acquisition and

K i n d s of
reso u rces

29 T his refers to the foregoing section “Concepts of Accounting,” which embraces
the principles of m easurem ent and com pilation, com m unication of accounting data,
and reliability of accounting data.
30 T h e general principle is th at net income of the partnership is taxed to the
p artners as though it were earned by them, even retain in g its character, e.g.,
ordinary income, capital gain, dividends, etc.
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disposal, and their hypothecation. Furtherm ore, he must be aware of
the specific problems he will encounter as a result of the particular
nature of the major classes of resources.
Illustrative of this kind of knowledge, b ut by no means complete,
are the following. Receivables give rise to problems of collectibility,
classification; inventories involve alternative cost flow concepts, obso
lescence, allocation of burden (see Cost Accounting below). A CPA
cannot begin to handle the accounting problems of the investments of
a firm w ithout knowing the investment objectives—control, income—
or the intended period of holding. He must understand the nature of
discounts and premiums and their effect on periodic income measure
ment. Effective solutions to problems of accounting for plant and
equipm ent can only be found by one who comprehends the nature of
depreciation, its effects on income measurement and capital, and the
distinction between capital and revenue expenditures.
Relatively speaking, there are few CPAs who would consider them
selves expert in the area of wasting assets—oil, natural gas, and gravel.
Although the accounting problems surrounding these assets are ad
mittedly complex and specialized, there are some conceptual threads
that tie them together: the very nature of depletion and its relation
ship to return of capital dividends; and the special income tax treat
ment of firms engaged in natural resources activities. It is basic ideas
like these of which the beginning CPA should be aware, just as he
should understand the arguments concerning the valuation of long
term leases at discounted present value,31 and the measurement of
goodwill in terms of excess earnings.
S ources
of ca p ita l

Sources of capital of enterprises, as is true of the resources themselves,
present both general and specific problems to the beginning CPA.
Common problems are ones of measurement, timing, existence of liens
and other contractual factors, and cost of capital. As to long term debt,
the characteristics of bonded indebtedness, the nature and measure
ment of interest, and the function of sinking funds represent some of
the factors related to this source of capital. A comprehension of ac
counting for equity capital requires a knowledge of the legal status
of the corporation, of at least commonplace equity transactions, and of
the concept of limited liability.
T he beginning CPA should also have some knowledge of the nature
of alternative sources of capital such as privately placed notes, short
term bank loans, factoring of receivables, and leasing.

C ost
a c c o u n tin g

Among the applications of accounting concepts, cost accounting occu
pies a unique position by virtue of its extensive use in the broad
31 Jo h n H. Myers, “R eporting of Leases in Financial Statem ents,” A ccounting
Research Study N o. 4, AICPA, 1962.
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domain of production. CPAs provide many and varied services to
clients in cost accounting, as shown by responses to the questionnaire
(see page 148) and it is important therefore that their knowledge be
conceptually sound. The establishment of suitable cost centers requires
understanding of production as well as accounting, and the various
means by which production is measured become comparably relevant.
Thus the beginning CPA should know the differences between mea
surement by physical units of output, by units of standard time, or by
chargeable hours; he should also be cognizant of the alternative ways
by which burden may be distributed, and of the consequences of
using the several alternatives. He should also be aware of the argu
ments comprising the controversy of variable costing vs. absorption
costing.
Analogously, he must understand and be able to apply the concepts
of standard costs: the fallacy of merely comparing current costs with
past costs; the need for development of an attainable standard; the
need for periodic revisions of standards; how standard costs serve the
principle of management by exception. The beginning CPA should
understand the rationale behind cost allocations to production centers
and service departments, and the reallocations of service department
costs. Most importantly, he should be aware that the results of arbi
trary allocation are of limited usefulness.
The beginning CPA should have conceptual understanding of rela
tionships between production costs and prices, realizing that prices
are much more complicated than mere mark ups of cost but also
realizing that sound knowledge of costs can lead to better pricing
decisions. There is also an interaction between cost accounting and
financial position manifested in the measurement of manufactured in
ventory. This is an added reason for inclusion of knowledge in this
important field.
Methods and techniques available to the CPA
Completing the discussion of the common body of accounting knowl
edge, and continuing from the general to the specific, this section will
deal with the tools that are available for the CPA’s use. In order to
serve his functions, the beginning CPA cannot afford to be ignorant
of those standard techniques and devices that have been successfully
employed by the profession for many years, as well as those innova
tions and modifications which are continuously coming into use.
It is important that the orientation of this discussion of methods
and techniques be made clear. We make no recommendation that the
beginning CPA be trained as a bookkeeper, a machine operator, an
expert analyst, or a mathematician. He must be aware, however, of
the numerous means at his disposal for compiling and analyzing data,
for attacking problems, and for implementing his recommendations.
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Basic
bookkeeping
procedures

T h e most basic technique used by accountants is the system of debits
and credits. Ancient in derivation, universal in application, this
structural tool enables the accountant to obtain a cohesive arithmetic
representation of the financial position of an entity and an analysis
of changes occuring over a period of time, both historical and pro
jected. Its uses and theoretical basis should be thoroughly familiar to
the beginning CPA.
Numerous traditional bookkeeping tools should also be known by
the beginning CPA, not by rote, b ut by understanding the contribu
tions they make to better control, time saving, and facilitation of
report preparation. These include trial balance proofs and standard
worksheet forms; columnar analyses of records, control accounts and
summary postings; reciprocal accounts. T he CPA should not commit
these to his memory as such, but should know their purposes, and how
to combine or modify them to suit his needs. T here is no need for the
beginning CPA to have practiced posting and proving ledgers hour
upon hour, b ut he must be able to construct at least simple book
keeping systems, for even with the increasing complexity of data pro
cessing design, the basic tools mentioned above are nonetheless con
ceptually a part of the “master” system.

E qu ipm en t

T h e beginning CPA need not be familiar with the ever changing
variety of models of bookkeeping, punched card, or com puter equip
ment. But again these machines and devices can perform certain
functions which should be part of his body of knowledge. T h e re
duction in incidence of transcribing errors and time-saving benefits
of m ultiple carbon forms used on peg board and bookkeeping machines
can be comprehended w ithout acquiring extensive knowledge of the
equipm ent itself. In the same way the functions of punched card and
com puter equipm ent can be learned w ithout intricate knowledge of
control board wiring or the component parts of a core memory unit.
T h e role played by the key punch verifier, for example, should be
understood as a vital element of internal control of the in put of the
system.32
In short, the beginning CPA should know what the major categories
of equipm ent can contribute to the achievement of an adequate system
of data processing.

The
com puter

T h at the authors consider the com puter to be a perm anent and grow
ing element in the world of the CPA is evident from the repeated
32 T h e verifier provides an elem ent of redundancy in the punched card system.
In effect, it is a second key pu n ch operation which duplicates the work of the
initial key punch operator, w ith the objective of uncovering punching errors before
the cards are perm itted to serve as in p u t into the system.
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reference made to computers in the preceding pages. T his view is
particularly emphasized in C hapter 10 which is entirely devoted to
this subject.
O ur concern with the CPA’s obligation to review the system of
internal control, with his need to modify his auditing methods to
conform to computerized systems, and with his increasing activity in
management services prompts us to make the following recommenda
tions for inclusion in the common body of knowledge:
1. T h e beginning CPA should have basic knowledge of at least
one com puter system. This implies a knowledge of the functions of
the component parts, of the general capabilities of the system, and
of the more universal terms associated with the computer.
2. He should be able to chart or diagram an inform ation system of
modest complexity. This means that he should be able to comprehend
the procedural steps in a system and utilize basic diagram symbols that
describe the system clearly and precisely.
3. He should have a working knowledge of at least one com puter
language. We recommend no specific language, but there are several
relatively universal languages that would serve better than those with
more lim ited applicability. W ith an understanding of a programming
language together with his overall knowledge of inform ation systems,
the beginning CPA should be in a position to design a simple inform a
tion system, program it, and proceed to debugging and testing.
A more extensive discussion of the relevance of the com puter to
accounting practice is included at pages 129-133 in Chapter 10.
T h e realm of quantitative techniques has never been a strange one to
the CPA. T he debit-credit structure itself is a kind of quantitative
technique, as is the break-even analysis. But with the coming of the
computer, otherwise tedious, previously impracticable techniques are
now feasible. T h e beginning CPA should know what techniques are
available, their nature, applicability and limitations. For example,
the combination of the concepts of cash flow and discounted present
value can be effectively used to compare numerous alternative capital
investments for budgeting and planning purposes. Linear algebra can
be employed to define the realm of possible solutions to a product mix
—profit maximization problem. Random num ber tables can supply
the simulated input for a business problem that has been expressed
as a mathematical model.
A few of these quantitative techniques have already begun to appear
in some introductory accounting texts. For example, a cursory review
of eight recent texts revealed that all deal with present value capital
budgeting methods, two are concerned with probability analysis and

Q uan titative
techniques
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the concept of expected value, three with inventory decisions (e.g.,
economic lot size and reorder points), and two offer illustrations of
simple linear programming.33
It is unlikely that even the experienced CPA will become expert in
these and the many other quantitative techniques that have burst upon
the scene. But if one is to function within a changing environment, he
must be apprised of these developments.

Conclusions
The object of this study, the beginning CPA, is conceived as a pro
fessional specialist, serving a useful function in a changing environ
ment. T o continue to do this successfully, he must understand the
interacting forces of his environment, his role in the overall picture,
and how he can best perform his functions. He must therefore under
stand the nature of accounting as a measurement process, its concepts
and methodologies. His knowledge must be both general and specific:
general in that his foundation must be conceptual in order that he may
change as required; specific in that he must be familiar with the
matters which comprise the real world of accounting.
That the knowledge described in this chapter has been presented
conceptually is not to say that the entire specialized common body
of accounting knowledge can be reduced to a handful of ideas. These
concepts are in reality operative within a complex environment. The
authors are well aware of the fact that merely being exposed to an
idea and really comprehending it are not the same thing. The illus
trative concepts mentioned may be learned only after repeated ex
posure to cases and problems, simulated or in the real world of
experience. These cases and problems must necessarily deal with the
things that make up the CPA’s sphere of activity, with specific or
ganizations, with management problems that involve personnel, pro
duction, business law, with inventories, and physical plant, with
33 W. T . Anderson, C. A. Moyer, and A. R. Wyatt, Accounting: Basic Financial,
Cost, and Control Concepts, New York, Joh n Wiley & Sons, 1965.
Robert N. Anthony, M anagement Accounting, Text & Cases, Homewood, Ill.,
Richard D. Irwin, Inc., 1964, T h ird Edition.
H arold Bierman, Jr., Financial and Managerial Accounting: An Introduction,
New York, T he Macmillan Company, 1963.
Homer E. Black and John E. Champion, Accounting in Business Decisions,
Theory, M ethod, and Use, Englewood Cliffs, N. J., Prentice-Hall, Inc., 1961.
Paul E. Fertig, Donald F. Istvan and Homer Mottice, Using Accounting Inform a
tion, An Introduction, New York, Harcourt, Brace & World, 1965.
Myron J . Gordon and Gordon Shillinglaw, Accounting A M anagement Approach,
Homewood, Ill., Richard D. Irwin, Inc., 1964.
W ilber C. Haseman, M anagement Uses of Accounting, Boston, Allyn and Bacon,
Inc., 1963.
Carl L. Moore and Robert K. Jaedicke, M anagerial Accounting, Cincinnati,
South-Western Publishing Company, 1963.

ACCOUNTING

budgets, business acquisitions, and pricing. In short, it is not suggested
that the abstract concepts alone should or could be acquired in a
vacuum. In the process of learning them well enough to be able to
apply them, the candidate must concurrently acquire a depth of actual
knowledge of the matters that comprise the socio-economic environ
ment. For this reason, this discussion of accounting should be under
stood as implying a body of specialized knowledge that cannot
reasonably be expected to be acquired in a short period of time.
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CHAPTER

FOURTEEN

The humanities
Repeatedly, throughout this report, we have expressed the hope that
tomorrow’s beginning CPAs will be cultivated men and women. This
chapter discusses those areas of knowledge which often are described
as hallmarks of this hoped-for cultivation. These are the subjects con
cerned with humanity, with man himself: his heritage, the philosophies
by which he lives, the languages in which he thinks and communicates,
and the arts which give expression to his passion to be creative.
Except for skills in the arts of oral and written communication,
which are essential to the professional practice of public accounting,
we cannot be dogmatic about knowledge in these areas; we cannot
require that a beginning CPA be proficient in a foreign language;
talented or discriminating in art, music, or poetry; or knowledgeable in
history. But we can say unequivocally that future CPAs should be
exposed to humanistic subjects in their college programs, and we can
hope that they will of their own volition pursue one or more of the
arts throughout their professional lives. A CPA who can listen to
music with discernment as well as enjoyment, or one who reads for
style and cadence as well as content, or appreciates the art of drama
or painting, or who is himself creative, is likely not only to have a
livelier intellect but also to be a better practitioner than one whose
avocations go no further than a daily diet of television.
No specification for knowledge of history, art, music, literature, or
foreign languages will be given here but knowledge germane to these
areas is strongly recommended.

Logic and ethics
In the conduct of their professional practices, CPAs themselves must
be artists of sorts, in sensitivity and responsiveness to the nuances of
hum an relationships, and in the arts of communication. T here are,
however, two areas of philosophy of practical as well as artistic signifi
cance to CPAs: logic and ethics.
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Accounting itself is a logical construct and everything done in ac
counting per se must be bound by the tenets of logic, if results are to
be sound. W hile it has been said that “the use of formal logic did not
play a significant part in the form ulation of accounting principles,”1
the current movement to improve them includes an effort to strengthen
the logical structure of the body of accounting concepts. T h e double
entry system is a manifestation of logical relationships, measuring the
effect of events on the entity. A uditing procedures must be just as
logical, with the added requirem ent that the auditor be able to
perceive and report upon subtleties which may tend to conceal fallacies
of logic.
In order to write and debug a program for the computer, the CPA
must be keenly aware of the logic capabilities of the system2 and
their application to the job at hand. Furtherm ore, mathematics, sta
tistics, and probability, and the increasing variety of quantitative tech
niques applicable to business problems cannot possibly be understood
w ithout an appreciation of the essential threads of logic by which they
are structured.
W hile we do not specify that knowledge of logic be acquired by
taking a college course—although that is certainly desirable—we do
recommend that this be a requirem ent of the common body of
knowledge for beginning CPAs, each of whom should be capable of
dem onstrating what has been described in Chapter 13 as “good knowl
edge.”
W ithout the foundation of its justly valued ethical code, there could
be no profession of certified public accountants. T o the preservation
and enhancement of this ethical reputation each CPA makes his in 
dividual contribution. We do not believe that ethical behavior is
determ ined by instruction in the m anner of dogma or catechism but
we do believe understanding to be contributory to propriety. We
therefore recommend that each beginning CPA knows the ethical
precepts upon which the profession stands, in order that his own
future behavior may enhance, not diminish, its stature.

Written and oral English
T h e end result of a certified public accountant’s service to a client—any
service to any client—is the communication of his findings. Upon
occasion he may communicate orally, perhaps quite informally, or he
may present data, or communicate graphically, mathematically, or even
pictorially, or by some combination of all of these. But nearly always
the mode of communication will be w ritten English. T o the CPA the
1 Reed K. Storey, T h e Search fo r A ccounting Principles, AICPA, 1964, p. 25.
2 Com puters are capable of three kinds of logic, described in C hapter 10, p. 124.
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ability to express himself well is more than the hallmark of an edu
cated man, it is a professional necessity. Inability to express his find
ings in understandable, explicit, unambiguous, intelligible English
can be self-defeating, potentially misleading, and possibly disastrous to
clients, creditors, and investors.
This simple statement of fact has received overwhelming support
from respondents to the card deck experiment (see page 179), who
gave first position to written and spoken English in a large majority
of rankings. We feel justified, therefore, as consequences of both fact
and opinion, in being unequivocal about this requirement of the
common body of knowledge for beginning CPAs: candidates who can

not write the English language at least as well as a m inim um threshold
should be denied admission to the profession, if need be on this account
alone.

This caveat is intended to apply to the general domain of expository
writing, to what is often described as “business English.” We do not
specify that the beginning CPA be able to write with literary flair—
although this devoutly could be wished—but we do require that he
measure up in those attributes of brevity, conciseness, and lucidity
which epitomize the reports made by CPAs to their clients and to the
investing public. Because so much of the communication between
CPAs and clients is oral, we feel justified in specifying some skill in
speaking as well, but we know of no practicable way to ascertain or
test requisite oral talents, and so direct the following discussion only
to written English.
Decision rules
Writing is an artistic exercise and judgment of writing is an artistic
evaluation. How then shall a minimum threshold be defined? And
upon what occasion or occasions shall judgments be made?
T o answer the first of these critically important questions we suggest
the following decision rules, not to propose a fixed threshold line but
to establish threshold zones wherein equitable decisions may be made:
1. When an examiner or a group of examiners judge the written
English of a candidate to be sufficiently poor, he shall be found un
satisfactory, regardless of the subject matter directly under considera
tion and regardless of technical proficiency.
In the last analysis, this most stringent of proposed decision rules
calls for denial of admission to the profession for sufficiently poor
written expression.
2. When an examiner or a group of examiners judge the written
English of a candidate to be better than poor yet less than good,
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determination of satisfactory performance shall be related to other
criteria as well. Good technical proficiency can serve to counterbalance
some inadequacy in writing skill and lead to judgm ent of satisfactory
performance in English. Conversely, less satisfactory proficiency in
other areas, accompanied by less than adequate writing, should lead
to a negative verdict.
In the case of an individual with relatively poor writing ability, it
is likely that several examiners will concur in their low grading. It
should be noted that lack of facility in English and lack of technical
skill are often correlated. Ability to overcome deficiencies in English
by superior technical performance may therefore be exceptional.
3.
For judgments, both individual and collective, of writing skills
above these levels, communication ability shall be regarded as satis
factory for admission to the profession, assuming of course satisfaction
of other criteria as well.
These decision rules may be given added conceptual significance by
reference to Fig. 1, below, a hypothetical normal distribution where
the abscissa represents a scale from poor to excellent and the ordinate
the population of those whose writing ability is to be evaluated. Ju d g 
ments of writing skill, or rather lack of it, the scores of which fall
within the solid area are to lead to denial of admission to the pro
fession, regardless of other proficiency. Those who fall within this

FIGURE 1 - Hypothetical Normal Distribution

POOR
H ypothetical normal curve to illu strate d ecision rules on w riting ability.
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region simply cannot communicate and no aggregate of other talents
can be sufficient to overcome this deficiency.
Judgments of writing skill which fall within the shaded area shall
not in themselves be determining but will be combined with other
criteria. A superior performer otherwise may be found satisfactory in
English by having, the scales tilted in his favor by other talents. A
marginal or inferior performer otherwise conversely may be found
unsatisfactory in English, the scales tilted against him by the aggregate
of inadequacies.
We lack the means to give quantitative expression to these rules and,
indeed, regard this as fortunate, bearing in mind that we are con
cerned with all the vagaries of an art. But it should be clear that,
while we urge firm judgments, we do not advocate that they be harsh.
The fraction of candidates excluded from the profession for want of
communication skill should be small but toward that relatively small
number those responsible for verdicts should be unequivocal in their
negative decisions.
Application of decision rules
In preceding pages we have tried to describe how judgments of com
munication skills shall be made and in so doing, largely as a matter
of necessity, have implied that the CPA examination should be the
screening point, should be when the decision rules will be applied.
We do intend this, do mean that judgments of writing skill should be
part and parcel of the examination but we do not mean that the CPA
examination should be the only time for such evaluation.
On the contrary, we urge that such judgments be made and such
decision rules applied continually, throughout all of the preparatory
steps leading up to and including the final hurdle.
This admonition is not stated with any pious hope of panacea. The
teaching of English has been the concern of many scholars for a long
time and we who are untutored are not fools enough to rush into such
a tangled thicket. But we do have knowledgeable support for our
thesis of continual emphasis and will cite it here.3
In almost every college and university entering freshmen are re
quired to take some sort of course in English writing. Despite the
universality of the requirement and similarity between approaches,
much dissatisfaction exists with outcomes; there is a kind of tacit
assumption that those who pass the freshman English course should
thereafter be able to write, at least sufficiently well to prevent the flow
Albert R. Kitzhaber, Themes, Theories, and Therapy: The Teaching of W rit
New York, McGraw-Hill Book Co., 1963. This book is a report of a
study of student writing supported by a grant from the Carnegie Corporation of
New York.
3

ing in College,
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of complaints which follow. Such complaints are heard on every hand
in every institution, not about all students, of course, b ut about some—
and about some at all levels, all the way up to candidates for the Ph.D.,
whose dissertations are sometimes found sadly wanting in evidence of
writing skill.
Many of the faculty who voice these complaints do so with an atti
tude which at least implies that emphasis upon skill in exposition is
not their business but something to be delegated to the English de
partm ent. T h e ir missions are to teach economics, or accounting, or
history, or electrical engineering, chemistry, physics, or mathematics—
not English. T o be sure, the papers received and graded necessarily
discourse in English about economics, accounting, etc., b ut English is
not to be judged per se; the grade assigned is a measure, or is intended
to be a measure, of knowledge revealed of economics, accounting, etc.,
as the case may be; judgm ent of writing skill is consciously excluded.
A cause of such conscious exclusion, no doubt, is awareness by the
teacher that English is an art for which he may not be a qualified critic,
at least he may feel that he is not. And, even if he is more confident
of his critical powers, he may be aware that his students do not share
his confidence; themselves indoctrinated by the notion that English
is a monopoly of the English department, they are sure to object to
the consequences of negative judgments made by one not clothed with
critical authority. So, to avoid these awkward conflicts, the teacher
refrains from judgments about his students’ writing, even when in 
clined to make or voice them.
As teachers ourselves we are quite sensitive to these subtle forces but
urge that they be resisted by application of the stated decision rules—
or by something akin to them—at every stage of the preparatory pro
cess. Insistence by every teacher, from archaeologist to zoologist, upon
care in writing and rewriting, even when those insisting are not con
noisseurs, will at the very least make students know that the ability
to write with taste and clarity is deemed im portant.
In urging that emphasis upon English become “everybody’s busi
ness,” Kitzhaber additionally recommends that academic institutions
pay much more attention to those students whose grades in freshman
English are low, “rem anding” them for further instruction until per
formance has improved to a satisfactory level.4 T o insure that students
and faculty alike understand the pervasiveness of emphasis upon
English, he also recommends that a formal statement be prepared and
circulated making it clear that a grade in any subject may be reduced
because of substandard writing, especially when the student’s inade
quacy persists. Im portant parts of his recommendations concern the
creation of a “Committee on Student English” and disciplined practice
in writing as integral parts of other courses.
4 I b i d . , pp. 150-156.

THE

H U M A N ITIES

The long history of complaints about want of proficiency in English
provides ample support for the firm measures recommended. The
decision rules set forth herein are intended to have that same flavor.
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Econom ics and
behavioral science
In several places elsewhere in this report—in the preceding chapter
on the humanities, for example—we have expressed the hope and have
sought to specify that tomorrow’s beginning CPAs shall be broadly
educated and cultivated men and women. Like the humanities, the
social sciences are an important part of this hoped-for cultivation but
they are also much more than this, for they include fields of knowledge
directly germane to the practice of public accounting: economics,
which is basic to nearly everything a CPA does, and behavioral science,
which embraces the formal organizations served by CPAs and repre
sented by the CPA firms themselves.
Although the social sciences are usually understood to include
anthropology, economics, history, political science, psychology, and
sociology,1 only economics and those parts of social science concerned
with the behavior of formal organizations will be discussed here.

Economics
That the beginning CPA must have an extensive knowledge of eco
nomics almost becomes an understatement when one reflects on the
position of economics relative to accounting. The raw materials of
accounting are economic events; the very idea of income measurement
itself is of economic ancestry. The multitude of reports produced by
accountants are used by management to make decisions and formulate
policies operative in the world of economics; many of the data used
by economists are the products of accounting. Aspects of demand,
pricing, cost behavior, and capital budgeting are all common to both
disciplines.
There seems to be little argument concerning the importance of
1

Bernard Berelson and Gary A. Steiner, Human Behavior—An Inventory
New York, Harcourt, Brace 8c World, Inc., 1964, p. 11.

Scientific Findings,

of
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economics to the beginning CPA. We have already shown that half
of the 1,890 respondents to the subject cards ranked In trodu ctory
Economics between 7th and 17th place (out of 53 subjects), falling
between 5th and 6th positions in the order of all subjects. W ritten
and Oral English is the only other “non-accounting” subject appear
ing among the top eight subjects.2 T h at the median rank for Advanced
Economics was 29 seems to indicate that in the m atter of degree of
knowledge, the beginning CPA must be well grounded in fundamental
economics, but need not be an expert economist.
Considering the role that the CPA plays, we believe that the degree
of knowledge the beginning CPA must have can best be indicated by
stating that, relatively speaking, he should have greater knowledge of
the economics of the individual organization, micro economics, than
he does of the broader field of macro economics. His knowledge in
both areas should be of several kinds: he should understand the inter
action of economic forces, both descriptively and conceptually; he
should have knowledge of the tools of economic analysis, the types of
relevant data available, the kinds, uses, and limitations of analytical
methods.
Micro-economics
T he accountant should be quite at home in the subject m atter of
micro-economics. T he accounting process has borrowed heavily from
economic concepts in this area, because in the process of explaining
why rational businessmen act the way they do economists have pro
vided the theoretical tools of analysis which may be adapted to guide
the individual businessman in deciding what he should do to attain
his objectives. Furtherm ore, accountants are inevitably concerned with
translating economic events into dollar valuations of one kind and
another, and the economist is the original master of the theory of value.
T h e accountant’s adaptation of economic ideas has produced mutations
which differ significantly from the original, b ut the ancestry is clear
and the accountant typically justifies his adaptation on the grounds
that the necessity for making measurements in the real world requires
modifications to bridge the gap between theory and practical feasibility.
Micro economics is concerned with the nature of profit and the
problems of measuring it. Economists have developed an accepted
theory of demand which is a basis for analyzing pricing policies in
relation to optimal profit goals; this in turn involves a theory of the
behavior of costs in relation to scale of operation and output. Q uan
titative analysis for decision-making uses many of these concepts. T h e
theory of competitive behavior and the modifications necessary to
allow for conditions of oligopoly and monopoly are more concerned
2 Chapter 12, pp. 180-181.
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with the impact of collective firm behavior, but are important to
anyone who tries to understand the private sector of the economy.
The entire area of investment decisions (which the accountant en
compasses under the heading capital-budgeting) is covered by the
economic theory of rational planning for capital expenditures. From
the economist’s view, investment decisions depend on sophisticated and
long-range views of future prospects, and thus require a more complex
kind of an analysis than do consumption expenditures; on this account
they have received more economic attention.
The accountant is also concerned with micro-economics whenever
he undertakes to measure financial position and periodic income. He
should understand the theoretical base from which any value measure
ment process (however imperfect) stems and should be aware of the
reasons for the deviation of his measurement process from economic
theory. In the decision-making area, accounting concepts and economic
concepts are even more extensively related. Management science is a
blend of the concepts of economics, statistical inference, the behavioral
sciences, and accounting cost analysis. The beginning CPA who does
not understand the tools of economic analysis and who is not able to
deal with economic concepts in prose, diagrams, and mathematical
equations can play only a limited role as an advisor to management.
The beginning CPA should therefore have knowledge of the nature
of the economic forces that affect the firm, their effects, and their
interactions. For example, he should be aware of the relationship of
price to demand, of the factor of elasticity, of the effect of degrees of
competition. He should understand cost behavior and the various con
cepts of cost (marginal, implicit, etc.), labor productivity, the theory
and philosophy of government policies toward business. These factors
must be understood conceptually as they affect decision and policy
making within the firm, and conversely as those decisions and policies
in turn affect the economy.
Within this conceptual foundation of micro-economics, the begin
ning CPA should be familiar with the economists’ approaches to
analyses involving, for example, price equilibrium in relation to supply
and demand behavior, and marginal revenue and cost behavior. He
should know some of the specific instruments of government control
such as anti trust machinery, regulation of public utilities, prohibitions
on price discrimination, and restrictions on international capital move
ments through such means as the equalization tax and the taxation of
the earnings of foreign subsidiaries of domestic corporations.
Macro-economics
The world of macro-economics is the economy as a whole, and deals
with the entire economic environment as it impinges on the welfare
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of the individual. Government policy making at all levels has an
inevitable impact on the allocation of scarce resources among compet
ing means, and the economic theories of money, public finance, fiscal
policy, and business cycles have much to say about the means of
attaining given goals and objectives. These matters are of concern not
only to policy makers and citizens who elect them but also to individual
economic units in the system. T o the policy maker, it is important to
assess the impact of legislation in order to know whether it is likely to
accomplish the ends he seeks. T o the individual or businessman it is
important to understand the economic impact of governmental policies
and actions in order to make decisions which will further his individual
goals and objectives.
As the geographic world shrinks in time and distance, the economic
world expands. Most major companies today are involved in business
activities outside national boundaries; the subject of international
trade and finance is no longer of concern only to the U. S. Treasury
and State Departments. National boundaries are obliterated in the
consolidated financial statements of many major firms; expressing in
common units measurements made initially in different national cur
rencies is no longer an academic textbook problem. Any CPA who
becomes involved in wage negotiations or who faces the problem of
measuring productivity is knee-deep in labor economics. The study
of comparative economic systems is one means of making tomorrow’s
CPA humble in the face of economic problems which are centuries
old, and which are never as simple as they appear at first glance.
CPAs are increasingly becoming involved with a broader scope of
activities. The evidence afforded by our questionnaire on public ac
counting practice shows increased incidence of performance in such
micro-economic areas as budgets, sales forecasting, business acquisitions
and mergers, financing, and price determination.3 It seems likely and
desirable that these areas of activity will continue to expand. However,
it is our opinion that in order that the beginning CPA may grow with
his profession, he should be well grounded in macro economics. While
micro-economics will provide him with the theoretical foundation of
tools of analysis he will use in his day-to-day work, macro-economics
will provide him with perspective. For example, in the measurement
of taxable income and the determination of tax liabilities, the CPA
needs to know the essentials of the measurement process of accounting
and understand the Internal Revenue Code and Treasury regulations.
However, he is often called upon for opinions in the area of tax policy.
T o render intelligent advice he must understand not only the impact
of particular tax provisions on the individual firm, but the effect of
varying forms of taxation and alternative tax policies on the economy
as a whole and on the welfare of his country. Most national and inter-

3 Chapter 11, pp. 150-152.
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national economic problems are not simple multiples of the economic
problems of the firm. T h e beginning CPA who enters a profession
dedicated to the service of formal organizations will find a solid ground
ing in both micro- and macro-economics indispensable.
Some of the major subject areas illustrative of the recommended
macro-economic foundation are monetary and fiscal theories and poli
cies, national income measurement, employment, economic growth, in 
ternational economics, business cycles, forecasting, and government
policies w ith respect to economic planning, taxation, and spending.
T h e beginning CPA should have a basic knowledge of the tools of
analysis and measurement, such as: the gross national product; the
m ultiplier involving the effect on national income of such factors as
investment, consumption and government spending; the equation of
exchange involving the supply and velocity of money. He should be
familiar with the terminology of economics, such as exchange, utility,
productivity, and consumption. Finally, he should understand the
prim ary relationships between the factors and institutions which com
prise the world of economics, industry, governments, unions, personal
savings, major industries, natural resources, and financial institutions.

Behavioral science
Interest in the behavior of organizations undoubtedly is as old as
organizations themselves, for some sort of management is required
whenever people band together in common purpose. Thus it is not
surprising to find concepts of authority and delegation set forth in the
Old Testam ent4 and discussion of specialization in the “Cyclopedia”
of Xenophon, w ritten in the fifth century B.C.5 N or is it surprising
that most of what has been w ritten about organizations has come about
as a consequence of experience, observation, or invention, rather than
from the kinds of research found in the natural sciences. T h e litera
ture of the field, spanning, as it does, so many centuries, has been
vast b u t essentially ruminative, philosophical, descriptive.
T his does not say that changes in organizations have been lacking.
Technology, among other things, has brought about growth; growth
has compounded the problems of delegation, supervision, loyalty,
motivation, and, perchance as responses either to needs or to perception
of opportunities, a variety of innovations have appeared: creation of
the Great General Staff of the German Army by Gneisenau, Scharn
horst, and Clausewitz,6 Sloan’s decentralization of management in
4 Exodus, 18:25.
5 From D exter S. K im ball and D exter S. Kimball, Jr., Principles of Industrial
Organization, New York, McGraw-Hill Book Co., 5th Ed., 1939, p. 66.
6 Sir Jo h n W heeler-B ennett, T h e Nem esis of Power: T h e German A rm y in
Politics, 1918-1945, L ondon, M acm illan 8c Co., 1953.
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General Motors,7 Ford’s assembly line and standardization of the Model
T ,8 Taylor’s “ invention” of time study and his system of “functional
foremen,”9 the use of “project management” as we know it today; all
of these have been innovations which have altered organization struc
ture and behavior.
None of these, however, came about as a consequence of research.
Taylor and his disciples believed not only that their work was research
but also that management would become a science as a consequence
of their discoveries. What they did was certainly innovative, and
Taylor’s “system” of “measurement and incentive” had and continues
to have extensive impact, but his work was not research as we use the
term now.10

Research on organization behavior
Research on organization behavior did, however, follow, if not derive
from, the work of Taylor and his associates. The application of time
standards to wage incentives was based on a pervasive belief in “ eco
nomic man,” a creature motivated to maximize his earnings by reach
ing for the proverbial carrot held out by the wage incentive system
under which he worked.11
This attractively simple—at least to management—notion was, as
noted below, turned “in the opposite direction” by what have become
known as the “ Hawthorne Experiments,” a long series of investigations
collaboratively undertaken by staff of the Graduate School of Business
Administration of Harvard University and the Hawthorne works of
the Western Electric Company in Chicago.12
Initial experiments, which had sought to assess the effect of changes
in lighting intensity upon output, yielded confusing results. Output
7 Alfred P. Sloan, M y Years with General M otors, New York, Doubleday & Co.,
1964.
8 Allan Nevins and Frank Ernest Hill, Ford: Decline and R ebirth 1933-1962,
New York, Charles Scribner’s Sons, 1963.
9 Frederick W. Taylor, Scientific M anagement, New York, H arper & Bros., 1947.
10 T aylor’s investigations of metal cutting, in which the classical single-variable
experimental method was attempted, could quite properly be called research but
these studies, although related, were separate from his techniques of methods
study, time study, and incentive.
11 H arold J . Leavitt, M anagerial Psychology, Chicago, University of Chicago
Press, 1964. “ . . . Early industrial engineering grew up as a logical ‘scientific’ process,
treating irrational human quirks like hostility and resistance as outside the realm
of science. Later, with the emergence of such odd bedfellows as Freud and the
Western Electric studies, attitudes turned in the opposite direction.” pp. 73-74.
We are additionally indebted to Dr. Leavitt for guidance in preparation of this
section. H is book can be recommended to managers and CPAs alike.
12 F. J. Roethlisberger and W. J . Dickson, M anagem ent and the W orker, Cam
bridge, H arvard University Press, 1940.
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did rise with lighting intensity b u t then rose again when the light
level purportedly was changed b u t actually was not, and then output
rem ained high even when the lighting subsequently was dim med well
below its original level.13
These confusing results led to a decision to conduct a thoroughgoing
study of the effects of environm ental changes upon output. Tw o test
groups were devised: an experimental group engaged in the assembly
of relays and a control group in a bank w iring room. Both groups
were compensated under a group piece-work plan. Space does not
perm it an adequate summary here b ut it can be said that all efforts
to relate output to environm ent were confounded by the uncontrolled
variable of worker emotions. O utput did rise substantially with intro
duction of rest periods, hot snacks, and other changes b u t then, at the
very end, high levels of productivity were sustained when the original,
less attractive conditions were restored.
Concurrently, in the bank wiring room where no changes were
introduced other than the presence of an observer, it came to be per
ceived that the piece-rate did n ot motivate maximum output, that there
were quite deliberate restrictions imposed by the workers themselves
by means of powerful social sanctions. T h ere was w ithin the formal
organization, established by and known to the company, another,
informal organization of the workers, unknown to the company and
sufficiently powerful to impose its will in opposition to that of manage
ment—and in contradiction to the long-held assumption of economic
man.
O ut of these long and careful studies came realization that it was
not the environm ental changes per se b u t rather the m anner in which
the changes had been made which produced gains in productivity.
Workers had been made to feel that they were something more than
a commodity like raw material, to be purchased at lowest price; in
the relay assembly room they had become members of a team, parti
cipants in the enterprise. It was this uncontrolled em otional change
in the environm ent which had produced the gains, not the controlled
physical changes devised by the investigating team. T h e term “Haw
thorne effect” is widely known today among social scientists as
descriptive of these phenomena, and something called “participative
management” exists, or is striven for in organizations of many kinds.
Some of this striving, it may be added, is as oversimplified as the
economic assumptions of Frederick Taylor.14
13 Ibid., pp. 14-17.
14 Leavitt, op. cit., p. 74: “Foggy conceptions of social an d egoistic needs took
precedence. W orkers sought to satisfy ephem eral needs for ‘belongingness’; m an
agers were not m anaging, they were unconsciously com peting w ith childhood images
of their fathers.”
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Current
research on
organizations

We are not sufficiently good historians to say that the Hawthorne
Experiments have been precursors of the research on organization
behavior which goes on today b ut we can say that this research is
extensive and intensive and that it now engages the attention of a
diversity of scholars of high quality. In addition to the social science
departm ents of major universities, “there can hardly be found a
respected business school w ithout a division that is perform ing be
havioral research of some sort, and there are springing up inter
disciplinary centers which surm ount departm ental boundaries for
concerted effort in behavioral research . ” 15
These efforts take expression in studies of communication, decision
making, innovation, conflict, leadership, authority and accountability,
and learning, perception, and creativity . 16 Some investigators are en
gaged in the development of new methodologies, others are concerned
with theory, or with specific organizational institutions, and still others
are engaged in applied research . 17 Significantly, in the light of dis
cussion presented in Chapter 9, the quantitative methodologies of
management science are playing significant roles in present-day be
havioral research . 18 Perhaps even more significantly for this report,
investigators, some of them trained in accounting, have reported
behavioral studies of auditing and budgeting, the first of these designed
to assess the effect of “audit anticipation” upon individual behavior,
the second to explore theoretical models of budget control . 19

Some
characteristics
of current
behavioral
research

A first characteristic of present-day research on organization and group
behavior already has been suggested by stating its diversity. Behavioral
research is by no means lim ited or even dominated by psychologists
and sociologists— although these disciplines are prom inent in the field
—for there are as well political scientists, economists, mathematicians,
statisticians, businessmen, and, as pointed out, accounting scholars
actively engaged in behavioral research. They are, moreover, finding
common cause in interdisciplinary ways which promise to be fruitful . 20
A second attribute of behavioral research is easy to state: such re
15 Harold M. F. Rush, "What is Behavioral Science?” The Conference Board.
Record, Sept., 1965, p. 39.
16 Ibid., p. 38.
17 James G. March, H andbook of Organizations, Chicago, Rand McNally & Co.,
1965.
18 W. W. Cooper, H. J. Leavitt, and M. W. Shelly II, N ew Perspectives in
Organization Research, New York, John Wiley & Sons, Inc., 1964.
19 N. C. Churchill and W. W. Cooper, “Effects of Auditing Records: Individual
Task Accomplishment and Organization Objectives,” published in Cooper, Leavitt
and Shelly, op. cit., pp. 250-275. Also A. Charnes and A. Stedry, Exploratory M odels
in the Theory of Budget Control, ibid., pp. 212-249.
20 See, for example, the lists of authors in March and in Cooper, Leavitt, and
Shelly, op. cit.
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search is difficult to conduct and results are seldom “clean.” In the
words of one perceptive colleague, the “signal to noise ratio” is rela
tively high in the natural sciences, very low in the social sciences. The
variables are many, difficult to identify, awkward to quantify, some
times impossible to control, and they interact in multitudinous and
variable ways; results must therefore be stated in terms of uncertain
ties. There are no laws in behavioral science akin to those of Archi
medes, or Newton, Ohm, or Einstein; instead there are propositions
and findings like these:
The very effort to measure organizational efficiency, as well as the
nature of the yardstick used, tends to determine organizational pro
cedures.21
The efficiency of a large formal organization is sizably enhanced
when its own chain of command or decision or communication is tied
into the informal network of groups within the organization, so that
the network can be used to support the organization’s goals.22
. . . increases in the balance of inducement utilities over contribution
utilities decrease the propensity of the individual participant to leave
the organization, whereas decreases in that balance have an opposite
effect.23
General rather than close supervision is more often associated with a
high rather than a low level of productivity.24
Some of these examples may seem to state the obvious but that is a
consequence of separation from context and, perhaps, of choices
atypical of behavioral research. The purpose here is not to be critical
but simply to point out that current results of behavioral research are
yielding insights into organization behavior, without as yet yielding
prescriptive guidance for managerial action.
T his point is sufficiently important to the recommendations for the
common body of knowledge which follow to warrant further explica
tion.
The work of Frederick W. Taylor, which has been castigated again
and again by many authors,25 at least had the virtue of giving positive
directions to managers for better ways of doing things that managers
21 Berelson and Steiner, op. cit., p. 368.
22 Ibid., p. 370.
23 Jam es G. March and Herbert A. Simon, Organizations, New York, Joh n
Wiley & Sons, 1958, p. 93.
24 Rensis Likert, N ew Patterns of M anagement, New York, McGraw-Hill Book
Co., 1961, p. 9.
25 See, for example, the paper by Joh n H. Haglund, “ Historical Antecedents of
Organization Research” in N ew Perspectives in Organization Research, op. cit.
Taylor has often been a favorite whipping boy in the literature of social science.
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m ust do. His system of measurement and incentive was not a science,
his work was not as original as claimed, the “laws” he propounded
were not laws at all, and his attitudes towards workers by today’s
standards were inhum ane; im palpable long-run costs could diminish
more evident short-run gains; nevertheless he could tell his audience
what to do to improve operations.
In contrast, today’s behavioral research on organizations, prolific
and diverse as it is, is not prescriptive; it gives present and future
managers valuable insights into organization behavior but it does not
tell them categorically what to do.
From these comments it could be concluded that knowledge provid
ing only insights and understanding is to be despised. N othing like
this has been intended in this commentary. On the contrary, a pro
fessional of the kind emphasized so frequently in this report can derive
immense benefit from knowledge of this kind. L ikert’s finding that
high productivity correlates best with general rather than close super
vision does not tell an executive—or a CPA for that m atter—what to
do, neither does understanding the Hawthorne Experiments, nor the
congruities and incongruities of the people who comprise formal
organizations, nor behavior in anticipation of an audit, nor “Theory X ”
versus “Theory Y, ” 26 b u t understanding of these matters can desirably
govern in organization relationships. T o state the obvious, it is better
and wiser to proceed with knowledge than to follow comforting direc
tions which are incomplete or wrong.

T he common body of knowledge in behavioral science
We have taken more than ordinary care to outline the present state of
affairs in what we may call organization science, because we must now
give recommendations relating to a body of knowledge that is in a
transitional state. If progress in the field follows the familiar S-shaped
curve, represented by an initial slow rise, then a period of steep ascent,
and then a time of leveling off, organization science is probably some
where near the first shoulder, just before the steep ascent. Tom orrow's
beginning CPA, therefore, must be prepared in the social sciences for
reasons beyond mere cultivation; he must be sufficiently trained in
fundamentals to be able to keep abreast of developments which seem
certain to come about.
We therefore recommend that the common body of knowledge for
beginning CPAs include fundam ental training in both psychology and
sociology, with emphasis upon those parts of both subjects focused
upon the behavior of formal organizations.
26 Douglas McGregor, T h e H u m an Side of E n terprise, New York, McGraw-Hill
Book Co., 1960.
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Because the field is in a state of rapid transition, this specification is
necessarily imprecise. T o give it at least a measure of added explicit
ness, we do not mean knowledge of the kind once imparted by courses
in business management devoted to descriptions of ownership, location,
production control, purchasing, storekeeping, compensation, industrial
relations, etc. This negative note is not intruded to derogate knowledge
of this kind; we intend merely to emphasize that the social science
knowledge required of tomorrow’s beginning CPA should be that
which not only imparts insights into organization and individual be
havior but also knowledge upon which, as a professional, he can build
for the future.
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Since law provides much of the framework which guides hum an be
havior in society, it is necessarily a vital part of the environm ent of all
men. T his chapter is devoted prim arily to those parts of the law
pertaining to business, of which the CPA’s work requires a relatively
extensive knowledge. We recommend, however, that the beginning
CPA have a philosophical understanding of the place of law in our
society. In a very general conceptual way, for example, he should
be aware of the meanings of constitutionality, of the interrelationships
between Federal and state law, of jurisdiction, and of the respective
roles of common law and equity, statutory law, and administrative
regulation in our legal fabric. H e should be familiar with the history
of these concepts to the extent necessary to give him some feeling of
the sweep of their development and some sense of the direction in
which they are moving.
T h e CPA's work embraces legal matters in so many ways as to
require that he have a relatively extensive knowledge of those parts
of law associated with the world of business. This is not to say that
he be an expert in legal affairs or that he be prepared to advise on
legal matters or otherwise engage in the practice of law, b u t rather,
his knowledge should be sufficient to enable him to recognize relevant
problems when they occur, to work with counsel when necessary and,
further, to seek legal counsel, or recommend that it be sought, when
it is appropriate to do so.
In areas of corporate finance and taxation, for example, questions
may arise concerning funds available for payment of dividends under
the laws of a particular state or of the taxability of a corporate distri
bution as income or as return of capital. Instances where it might be
appropriate to seek counsel or recommend that it be sought include
those where the accountant is aware of a dispute as to the legal rights
and duties of different parties, where the client's interpretation of
an im portant m atter of law seems to the accountant to be subject to

SIXTEEN

237

238

HORIZONS

FOR

A

PROFESSION

some doubt or ambiguity, and where the client is himself uncertain
as to his understanding of legal relationships.
Because business law in particular is an intrinsic factor in determ in
ing the existence, nature, and measurement of many of the financial
relationships with which CPAs are continuously involved, we recom
mend that the beginning CPA be charged with extensive knowledge
of such law.

T he relevance of law to accounting
T h e evidence to support our emphasis on business law is both explicit
and implicit. In the opinion of respondents to the subject ranking
procedure , 1 In tro d u cto ry Business L aw was n in th in importance in a
field of 53 subjects. T h at the emphasis is on basic knowledge is borne
out by the rank accorded to A dvan ced Business L aw which fell into
28th place.
An examination of the responses to the questionnaire on public
accounting practice reveals that CPAs are engaged in a wide variety of
services in the performance of which a knowledge of business law is
implicit: business acquisitions, mergers, and reorganizations; financing;
insurance; taxes, including problems of a wide variety of forms of
organization; government agency reports, such as those to public service
commissions and to the Securities and Exchange Commission . 2
T h e inseparability of the law from the accounting function is even
more forcefully demonstrated by considering some of the common com
ponents of financial statements: cash, notes and acceptances, invest
ments in securities, patents, franchises, goods in transit, and leasehold
improvements; liabilities of all kinds, including bonds and mortgages,
customer deposits and other agency funds, product warranties and
guaranties, and dividends. None of these can be fully understood
w ithout some knowledge of their legal implications.
T h e expression of an opinion on financial statements often involves
a consideration of a variety of legal relationships exemplified by assign
ments, pension and profit sharing plans, bond indentures, corporate
charters, partnership agreements, insurance contracts, trust agreements,
factoring arrangements, purchase commitments, and leases. Financial
implications are also present in union contracts, rights of shareholders,
accommodation indorsements, pledged assets, options, dividend restric
tions, debt subordination, and interest defaults.
As stated above, we do not mean to imply that CPAs must be experts
in legal matters. T h e environm ent that comprises the world of the
1 Chapter 12, Table 1, p. 180.
2 Appendix B, Table 2, p. 304.
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CPA is a composite of many forces, many disciplines. H e will not,
cannot, and need not become a m ultiple specialist. But he must know
enough of the basic principles of these disciplines so that he may
recognize a problem when he encounters it and call in a specialist
when the situation so warrants. As the CPA Examination Appraisal
Commission expressed it:
The examination (in Commercial Law) is not intended to measure
competence to solve problems of law, but rather to determine whether
the candidates recognize problems of law which are inherent in busi
ness transactions and in the audit thereof. 3
W hile not typical of the type of questions that have comprised the
CPA Exam ination in Commercial Law, the following examples are
illustrative of the kind of orientation we recommend for the beginning
CPA’s knowledge of business law. In one recent examination question 4
the candidate was asked to “discuss the legal status of each of the fol
lowing expenses and name all of the documents and records that you
might examine for authorization of each.” T h e expenses delineated
were directors’ compensation, officers' salaries, and promoters’ organiza
tion expenses. In another recent exam ination , 5 the question involved
a contract between a client and its general manager, the recognition
of which had direct implications upon the measurement of the book
value of the client’s stock, which in tu rn was a factor in the determ ina
tion of its purchase price.

T he common body of knowledge of business law
In response to the problems created by the differences between the
local statutes of many jurisdictions, a concerted effort has been under
way to promote greater uniform ity in business law. T h e resultant
U niform Commercial Code has been adopted by 42 states and the
District of Colum bia .6 These changes are being recognized in the
Uniform CPA Examination in Commercial Law, for:
. . . beginning with the November 1966 . . . Examination, candidates
will be expected to apply only their knowledge of the Uniform Com
mercial Code in answering questions in those subject areas of law
covered by the Code. After the May 1966 examination candidates will
3 R e p o r t of th e CPA E xam in ation A p p ra isa l C om m ission, Association of Certified
Public Accountant Examiners, 1961, p. 9.
4 May 1965, Examination in Commercial Law, Question 7.
5 November 1965, Question 7.
6 “Instalment Credit Guide," Commerce Clearing House, Inc., September 24,
1965, p. 4451.
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no lon ger be exp ected to have a k now ledge, in those subject areas of
law covered by the C ode, of the law that existed prior to the general
ad o p tio n o f the C od e.7

Knowledge of business law consonant with these trends toward greater
unform ity is indicated as part of the common body of knowledge for
beginning CPAs.
T h e topical discussion which follows should be viewed in the same
light as the recommendations pertaining to the other major areas of
knowledge included in this report. W hat follows is neither complete
nor detailed but is intended to exemplify the kinds of knowledge and
conceptual emphasis envisioned in our recommendations.
Contracts
Legal relationships stemming from the contract appear in very many
functions of accounting. By recognizing the conditions under which
an enforceable contract exists, the beginning CPA will be able to fix
with precision the date when a particular promise becomes enforceable
as a contract. T h e performance of the contract as reflected in the data
available to the CPA must be matched by him against the requirem ents
of the contract. T h e characteristics and consequences of breach of
contract should also be understood, as well as the effect of a contract
on third parties, and how and when rights and obligations under a
contract can be transferred to others.
T h e beginning CPA must understand the difference between
promises which are enforceable as contracts, w ritten or oral, and
promises which are not enforceable. For example, he should be able
to identify the elements of an enforceable contract, including offer and
acceptance, consideration, valid subject matter, and capacity of the
parties to contract. He should be aware of the “statute of frauds,"
which in effect makes certain contracts unenforceable unless evidenced
by a memorandum in writing, and the “parol evidence rule,” which
limits the extent to which proof of oral agreements may contradict the
terms of a contract in writing. In addition, such terms as void, void
able, specific performance, consideration, and fraud should be under
stood not only by definition, b ut as they are operative w ithin the
scope of contract law.
T he foregoing deals with contracts in general. However, there are
numerous areas in which contract law plays a vital role in which there
exist unique characteristics and problems which are im portant to the
CPA. T h e factors that are concerned with the passing of title to
personal property and the concepts of the seller’s warranty and the
7 “Educational and Professional Training,” T h e Jou rn al of A ccountancy, Sep
tember 1965, p. 84.

LAW

seller’s lien are embraced in the law of sales. T o understand the
nature and effect of insurance contracts it is necessary to know what
is meant by an insurable interest, incontestability, subrogation, and
co-insurance.
A pivotal point affecting the rights of the parties to a bailm ent is the
identity of the person who benefits by the arrangement. One peculiar
kind of bailee is a common carrier, and the law imposes special duties
and rights upon shippers and carriers. Still other rules are imposed
upon landlords and tenants, agents and principals, mortgagors and
mortgagees, and parties to contracts of guaranty and suretyship.
No purpose would be served here by further listing of special con
tract relationships, nor by attem pting to describe these relationships
even briefly. T h e point made is that many of these have a bearing
on the kinds of matters that are relevant to, even intrinsic in, the
world of accounting. As such they have a prom inent place in the
common body of knowledge of CPAs.
Commercial paper
Much of the source data of accounting transactions appear in various
forms of commercial paper, such as promissory notes, checks, bills of
lading, trade acceptances, bank drafts, and warehouse receipts. T h e
CPA must be familiar with these and understand their legal attributes.
He must know, for instance, what constitutes, and what are the con
sequences of negotiability, certification, acceptance, and the various
kinds of indorsements.
T h e performance of the auditing function would be to a large extent
a hollow task if the auditor had no knowledge of the legal rules con
cerning commercial paper. Much of the documentary evidence upon
which the auditor relies in expressing his opinion as to the fairness of
financial statements is in the form of commercial paper.
Property
Among other things, accounting measures the assets in which an organ
ization has rights of varying degree. Conversely, rights to property may
be m irrored by obligations: an am ount due from a customer simul
taneously creates an obligation by him; a bank deposit obligates the
bank to pay; the ownership of a bond is matched by the duty to repay
at maturity. An extensive body of law delineates the rights to prop
erty, and this law can have an im portant bearing upon the account
ing measurement process. Furtherm ore, disclosure of certain aspects
of the rights of the parties may be essential to the fulfillment of
adequate communication of the financial situation involved.
Some of the aspects of property law of direct interest to the CPA
are the kinds of title one may have (e.g., joint tenancy, tenancy in
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common, life or rem ainder interest), means and evidences of the con
veyance or transfer of title, and the kinds of liens that may be imposed
against property. T h e ramifications of this broad area of law are
evident when one considers that it affects all assets, including land,
buildings, accounts, patents, copyrights, trademarks, and annuities,
whether purchased, leased, or transferred by gift or inheritance.
Forms of form al organization
Since they constitute the majority of formal organizations with which
he will be concerned in his professional career, the beginning CPA
should have a thorough understanding of the nature of the corpora
tion, the general partnership, the trust and the individual proprietor
ship, with an awareness that there are other forms such as lim ited
partnership and joint venture, which when encountered may require
special analysis and research.
T he corporate entity should be conceived as an artificial creation
whose existence and right to cease to exist derive from the statute of
the jurisdiction of its incorporation. T h e effect of articles of incorpora
tion and by-laws and of actions reflected in the m inutes of meetings
of the board of directors and stockholders must be understood. T h e
nature and effect of the concept of lim ited liability is basic to cor
poration accounting.
Of special importance to the accountant’s function of communication
is the ability to describe accurately on financial statements various
corporate characteristics: the authorized and outstanding capital stock;
the relative rights of various classes and series of stock; and the
restrictions imposed by law, articles, by-laws, corporate action or agree
ment on the payment of dividends on and the reacquisition of the
corporation’s own stock.
T h e beginning CPA should understand in a similar way the concepts
peculiar to partnerships: the m utual agency of the partners, their
relative rights to share in profits and losses, and their rights upon
liquidation. This is especially im portant because CPAs themselves
operate as partnerships. T h e nature of the trust also should be known,
the fiduciary relationships of the parties, the restrictions imposed by
law and by the trust instrum ent upon the activities of the trust.
Although an individual or even a family may not be thought of as
a “formal organization,” they are not uncommonly found among the
clients of CPAs. T h e numerous kinds of trusts can play a key role in
sound personal financial planning. W ith the increasing activity of
CPAs in estate planning , 8 it is requisite that the CPA have some
knowledge of the financial implications of trusts, wills, and estate
administration.
8 Chapter 11, p. 145.
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T he CPA should have sufficient familiarity with the law of bank
ruptcy to recognize the occurrence of an “act of bankruptcy” in the
affairs of a client or of a person who is significantly indebted to the
client. He would of course be expected to ask the advice of a lawyer,
or recommend that his client do so, when insolvency or an act of
bankruptcy appears or seems im m inent, but the CPA should have some
knowledge of the positions and remedies of classes of creditors, secured
and unsecured.
Administrative law
T he domain of administrative law is so broad that no attem pt will be
made here to describe or define it. O ur recommendation concerning
this part of the common body of knowledge is that the beginning CPA
be aware of the functional areas where administrative law exists, their
jurisdictions, the legislative and administrative philosophy involved,
the areas of applicability, and his responsibilty under these laws.
An outstanding example of adm inistrative law is that under the
jurisdiction of the Securities and Exchange Commission. In keeping
with the flavor of our recommendation, we believe the beginning CPA
should be aware of the existence of this agency and of the historic
sequence which gave rise to the laws adm inistered by it. He should
have a fair idea of the Commission’s jurisdiction; that is, under what
conditions an individual or corporation becomes subject to its regula
tions; he should know its areas of applicability; that is, to periodic
financial reporting, security registration, proxy solicitations, and insider
trading. His knowledge should be relatively greater with respect to
the specific accounting rules set forth in the Regulation S-X, although
there is no intent to charge him with a detailed knowledge of them.
SEC administrative law was selected for discussion because of its
direct applicability to the work of the CPA and to serve as a con
venient means of dem onstrating the way in which the beginning CPA
should understan d administrative law. O ther pertinent areas include
labor law, social security, anti-trust, price discrimination, and public
utility regulation.
T o avoid the impression that it is being intentionally omitted, a
word must be added about taxation. T here is no question of the
importance of taxes, especially the Federal income tax, in the financial
relationships which comprise the world of the CPA. Because of its
powerful impact on accounting, taxation is discussed in some detail in
Chapter 13.
Accountants’ legal responsibility
Since CPAs, because they are professionals, are responsible for their
professional acts, it is our urgent recommendation that the beginning
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CPA have extensive knowledge of the law pertaining to his rights and
duties.
For a better understanding of accountants’ legal responsibility, he
should be familiar with the important court decisions which have
served to build upon the body of law. Examples of these landmark
cases might be Ultramares,9 and Kingston C otton .10 The importance
of keeping current with new knowledge, emphasized many times in
this report, may be illustrated here as well, by citation of a recent
English case related to the auditor’s liability to third parties.11
There are other issues of this kind with which the CPA should be
familiar: the question of the ownership of workpapers; his position
in the realm of privileged communications; his degree of liability to
his clients; and his responsibility in matters involving fraud.
In the preceding discussion of administrative law brief mention was
made of the accountant’s responsibilities under these laws. In a general
way, the beginning CPA should know of any significant features of
these special rules; that is, the ways in which they vary from those
rules of ethical conduct with which he should be familiar in any case.
The rules of practice before the Treasury and the independence re
quirements under the SEC regulations are two such rules that are
widely applicable.
In summary, the beginning CPA is expected to have understanding
of the role of law in our society and of the philosophical foundation of
law. More specifically, because law pervades the environment in
which the CPA carries on his professional practice, he should have
extensive knowledge of the body of law applicable to the world of
business.

9 Ultramares Corp. vs. Touche, 229 App. Div. 581, 243 N. Y. Supp. 179 (1st D ep’t
1930), rev’d 255 N. Y. 170, 174 N.E. 441 (1931).
10 Kingston Cotton M ill Co., Court of Appeal, 1896, 2 Ch. 279.
11 H edley Byrne & Co., L td. v. H eller & Partners L td. (1963) The Journal of
Accountancy, October 1965, pp. 66-67.

CHAPTER SEVENTEEN

M athem atics, statistics,
probability
In attempting to depict changes in the practices of certified public
accountants which are taking place currently, or appear likely to
come about in the foreseeable future, no other theme has had such
recurrent emphasis as the topics to be discussed in this chapter. It is
now our purpose to state what the beginning CPA, as he has been
defined in several places elsewhere in this report, should know in the
disciplines of mathematics, statistics, and probability.

Opinion
In the ranking of subjects by means of the card deck experiment, the
consensus of more than 1,800 respondents did not place emphasis upon
these mathematical subjects to the degree which will be called for
here. As expressed by median ranks in the interquartile range, algebra
came 10th, business mathematics 12th, introductory statistics and
probability 19th, geometry and trigonometry 34th—very curiously, con
sidering their usual early sequential position in the schools—advanced
statistics and probability 39th, actuarial mathematics 48th, followed
immediately by finite mathematics in 49th position. Differential and
integral calculus were not quite last but were just ahead in 51st and
52nd positions (53rd and last position was accorded to advanced
natural sciences). In general terms one could say that these opinions,
which have been characterized as those of an informed, “blue ribbon”
group, would place only very elementary mathematics in the common
body of knowledge for beginning CPAs, relegating more sophisticated
knowledge to positions of much lower priority.
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W hile we deny neither the possibility of our own bias, nor even the
possibility of preconception, nor the pertinence of these collective
opinions to public accounting today, we believe that tomorrow’s CPAs
will require something more than the elements of mathematics, sta
tistics, and probability and shall so recommend in the pages which
follow. This belief, whether it be preconceived or biased, is supported
not only by the increased emphasis being given to mathematics in the
curricula of business schools (see page 167) b u t also by findings
such as these:
1. CPAs increasingly are confronted with problems of sampling,
both in the installation of financial inform ation systems for their
clients and in the conduct of their audits. As these practices spread,
empirical, judgm ental samples no longer will suffice; the client, the
CPA himself, and one day, perchance, investors and creditors will want
quantitative evidence about the accuracy and reliability of whatever
sampling may be done . 1
2. CPAs increasingly are confronted with mathematically derived
decision rules in the systems of their clients’ organizations which they
must at the very least understand, if they are to perform the audit
function with requisite skill. For example, to audit an inventory
operated in accordance with decision rules derived from the m athe
matical models of inventory theory, especially when these rules are
programmed for a computer, will require understanding by the CPA.
3. CPAs themselves are increasingly engaged in the performance of
services for their clients which utilize the quantitative methods previ
ously alluded to. T he questionnaire on accounting practice gave some
evidence of this, to which can be added an im portant point: even
occasional performance of a given service requires knowledge of it.
4. CPAs increasingly are confronted with and themselves engage
in the design of inform ation and control systems of the kinds described
in the chapter on computers. W hile these may or may not require
mathematics per se, they often do involve models, for which knowledge
of mathematics, statistics, and probability may be prerequisite.
Finally, again allowing for possible predisposition, we have through
out this study been affected by the contagious enthusiasm of an en
lightened and aspiring profession, by those who desire to do not only
1 R. M. Cyert and H. Justin Davidson, S tatistical S am plin g fo r A cco u n tin g In 
form ation , Englewood Cliffs, N. J., Prentice-Hall, Inc., 1962, Chap. 1. See also
Robert M. Trueblood and Richard M. Cyert, Sam plin g T ech n iqu es in A ccou n tin g,
Prentice-Hall, Inc., 1957, and Herbert Arkin, H a n d b o o k of S am plin g fo r A u d itin g
a n d A ccou n tin g, New York, McGraw-Hill Book Co., Inc., 1963.
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that which is necessary but also to approach that which is possible.
T he CPA, as we have tried to show several times, is in a uniquely
favorable position for the performance of valuable services to society,
to his clients, and to investors and creditors. He enjoys a reputation
for independence and integrity; he enjoys continued, repetitive asso
ciations with his clients; and he must have access to his clients' data in
order to perform his audit mission. Such data, often confidential,
often denied to many, and only disclosed reluctantly to some, embody
the evidence of health or sickness of the client’s organization, and the
CPA can use such inform ation in ways advantageous to his client. T o
do so requires enhanced mathematical capability.

General requirements
Because discussions of mathematics so often seem to arouse emotions,
these introductory pages may at once have led some readers to the
inflammatory conclusion that beginning CPAs must become m athe
maticians, statisticians, probabilists, as well as accountants. We intend
nothing like this.
W hat then do we specify for the beginning CPA? In very general
terms we recommend that he be required to have the same kind of
facility with the symbols of mathematics that he has always had with
numbers, the symbols of arithmetic; that he be required to cross the
barrier dividing numbers from symbols, acquiring thereby the ability
to be comfortable with mathematical symbols, not inimical to them;
that he be required to understand mathematics as a language to that
degree which will lead him to use it, not bending reluctantly to
compulsion but rising willingly to opportunity.
A ttainm ent of this goal is not merely a m atter of specification. We
could, to be sure, specify a sufficient num ber of topical requirem ents
to certify the kind of facility prescribed— the candidate could not meet
the specification w ithout becoming facile—b u t we are trying to say
something more than this, something about the state of m ind of tomor
row’s CPA toward mathematics.
An example may serve to clarify the point.
W hen asked to explain the controversy about the investment credit,
a CPA began approximately as follows: “Suppose a firm invested
$100,000 in new equipm ent. T o encourage this kind of investment the
Federal government will perm it a tax reduction of 7 per cent of the
am ount invested.” He then went on in this same illustrative way, to
discuss different interpretations and their consequences upon net in 
come, depreciation, income tax, present and future values, etc.
Numbers were the medium of illustration throughout. One could say,
in fact, w ithout too much fear of contradiction, that accountants th in k
in numbers, just as a Frenchman thinks in French.
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What we propose here are CPAs trained to think about what they
do in sym bols, as well as, or perhaps instead of, numbers. If asked to
explain the investment credit, such a CPA might be more likely to
say, “ Suppose a firm made an investment I in the year t and was al
lowed a tax credit x as a percentage of I ” H e might then go on to
explain the different interpretations and outcomes by means of symbols,
representing their relationships in models. Under such circumstances
it is not too fanciful to imagine that debates about such phenomena,
today carried on largely in words, could be brought much more sharply
into focus— and perhaps more readily resolved— by the greater power
to generalize inherent in mathematical representation .2
T h is is what we mean by the general requirem ent recommended
here: that the beginning CPA learn mathematics as a language in
which he is able to think, just as he thinks in his native tongue. T h is
analogy can be extended: individuals can understand the spoken and
written words of others and they can also exercise the higher skill of
expressing their own thoughts in words. We imply both of these skills
with respect to mathematics. Tom orrow ’s CPA should be able not only
to comprehend the mathematics of others, he should also be able to
exercise the higher skill of form ulating his own thoughts in mathe
matical language. But, we repeat, this does not mean that the CPA
must become a mathematician, a statistician, or a probability theorist.
T o pursue the language analogy further: he must be literate in the
language of mathematics but he need not be literary.
Conceptual understanding
As an equally im portant part of these general requirements, we once
again stress understanding in preference to m anipulative skill. Count
less students learn to differentiate xn without understanding the mean
ing of a derivative, lines are fitted by mechanistic application of least
squares without understanding of what is being done, meaningless
averages are computed and blindly used as representative, standard
deviations are calculated in ignorance of their meaning, correlations
are quantified for spurious relationships. Ju st as for accounting
knowledge itself, we believe conceptual understanding of matters such
2 Richard Mattessich, Accounting and Analytical Methods, Homewood, Ill.,
Richard D. Irwin, Inc., 1964, p. x: “ T h e accountant’s dilemma to cope with
analytical methods is not merely a problem of memorizing some formulas or learn
ing new mathematical tricks, it is a problem of transition from the dogmatic think
ing of jurisprudent to the behavioral-analytical thinking of the scientist. . . . T his
shift will affect all accountants; and those unwilling to cope with it will be forced
to surrender the most challenging tasks to the operations analyst, even worse, will
have to admit ignorance regarding the competitor’s activity in the accountant’s
very own backyard.” (Emphasis in the original.)
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as these to be preferable to procedural skill, and more im portant than
topical coverage .3
Tendencies favoring procedural rather than conceptual knowledge
sometimes are reinforced by propensities for isolated bits of currently
relevant information. For example, if a CPA can take the first deriva
tive of an inventory model and equate it to zero, the answer will be
the sought-for m inim um or m axim um solution, therefore— so goes the
rationale— this is all that need be known about differential calculus.
In the same way one can use a compound interest table without under
standing its exponential model, or fit a line by least squares without
comprehending relevance to the normal distribution, or take a sample
without understanding anything about confidence limits.
T h is is almost but not quite the same thing as said just above.
T here we argued in favor of professional understanding over pro
cedural skill; the intention here is to add that requisite professional
understanding of the disciplines under discussion is not to be had by
com piling a list of the particular topics which appear to be in current
use by CPAs and requiring knowledge of them only. Such a specifica
tion would mortgage the future of public accounting as a profession.
Sequential attributes
T o an extent greater than for most subjects the topics of this chapter
must be learned in sequence. A very determined and very bright
3 T he following quotation dramatizes this point in an interesting way: “ We
happen to use numerals to represent things other than numbers. For example, we
put numerals (not numbers) on the backs of football players to represent and
identify them. This does not attribute to the football players any of the properties
of the corresponding numbers, and the usual operations of arithmetic have no
meaning in this context. No one would think of adding the halfback, 20, to the
fullback, 40, to obtain the guard, 60.
“ Matrices are used to represent various concepts with a wide variety of different
properties. T o cover these possibilities a number of different manipulations with
matrices are introduced. In each situation the appropriate manipulations that should
be performed . . . depend critically on the concepts represented. T he student who
learns the formalisms of matrix ‘arithmetic’ without learning the underlying con
cepts is in serious danger of performing operations which have no m eaning for the
problem at hand.
“T he formal manipulations with matrices are relatively easy to learn, and few
students have any difficulty performing the operations accurately, if somewhat
slowly. If a course in matrix theory, however, places too much emphasis on these
formal steps, the student acquires an ill-founded self-assurance. If he makes an
error exactly analogous to adding halfbacks to fullbacks to obtain guards, he
usually considers this to be a minor error (since each step was performed accurately)
and does not appreciate how serious a blunder he has made.” Quoted by permission
from Evar D. Nering, Linear Algebra and M atrix Theory, New York, Joh n Wiley &
Sons, Inc., 1963, pp. v-vi.
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scholar might try calculus as a beginner but it probably would be
Greek to him —a not too fanciful metaphor—w ithout prior exposure
to at least some portion of the traditional sequence: arithmetic, alge
bra, plane and solid geometry, trigonometry, analytic geometry, these
usually preceding differential calculus, integral calculus, and differen
tial equations. This sequence may be altered in the future by earlier
introduction of mathematics in the elementary and secondary schools
and by the inclusion of such subjects as finite mathematics, statistics,
and probability in the colleges but, still, sequential requirem ents are
somewhat more necessary in mathematics and related subjects than in
other disciplines.
M otivation

Some of the preceding general discussion comprises caveats favoring
theory over application, concepts over procedures, understanding over
know-how. W hile we do mean this as a more desirable kind of knowl
edge upon which a professional can build, it seems necessary to inter
pose a hedge in behalf of motivation.
Some students, destined perhaps for advanced study and careers de
voted to abstract mathematics, are not “put off” when mathematics is
presented w ithout reference to physical reality b ut there are others,
probably a majority, whose interests and motivations are made apa
thetic, even antipathetic, by the absence of exemplification.
This problem of abstraction w ithout application was recognized by
a group of General Electric Company consultants when they designed
materials for use in a management education program in mathematics.
In their introduction to the subject of algebra, they referred to the
reason why most of us remember very little of our high school algebra:
U n fo rtu n a tely , . . . m any o f us n ever really learn ed to u se algebra,
at least n ot w h ile stu d yin g algebra. . . . O n the w h ole, the em phasis
was p laced on learn in g the m a n ip u la tiv e r u le s o f algebra; and the
im p ortan t part o f algebra, its use, was n eglected . W h ile sim ply learn 
in g this set o f rules h elp ed to solve ex a m in a tio n p roblem s, it d id n ot
h e lp m uch w h en the course was over. In fact, as soon as o n e realized
that the w orld was n ot saturated w ith p o ly n o m in a ls a w a itin g factoring,
the rules w ere q u ick ly forgotten or relegated to an in active d uty status.4

We recommend, therefore, that the subjects under discussion, mathe
matics, statistics, and probability, be presented with many examples of
application to the affairs of business and industry, where CPAs do most
of their work. In so doing, however, emphasis should not shift to the
4 Clifford H. Springer, Robert E. Herlihy, and Robert I. Beggs, Basic M a th em atics,
Vol. I, Mathematics for Management Series, Homewood, Ill., Richard D. Irwin, Inc.,
1965, p. 76.

MATHEM ATICS,

STATISTICS,

PROBABILITY

examples themselves, as sometimes happens, but should remain upon
underlying theory and fundamental concepts.

Aptitudes
Many persons in academic life have had the opportunity to observe
that some students do not like mathematics, and avoid or transfer from
programs which require mathematics to those which make lesser de
mands, or none at all, in the discipline. Transfers into business cur
ricula have not been infrequent on this account.
Moreover, it is a known fact that correlations of aptitudes between
various disciplines are significantly lower when each is paired with
mathematics than for other paired conjunctions .5 Expressed in a more
exemplary way, an individual with aptitude for history is likely to be
apt in other discursive subjects as well; he may also be facile in mathe
matics but statistically this is much less likely.
Because of this, the nature of the input into the ranks of CPAs may
undergo change. T o some, a requirem ent of additional knowledge of
mathematics, statistics, and probability may seem to be an undesirable
constraint, which may threaten to curtail the availability of persons
eligible to enter the profession. T here is, however, another side to this
coin: as the requirements for admission to any profession become more
difficult and more challenging, the num ber— and also the quality— of
those seeking to enter the profession rises. Medicine and law— and
indeed accounting itself— provide other examples of this paradox.
Coupled with this is another matter of importance. Mathematics,
statistics, and probability are essentially deductive, they are therefore
of that class of knowledge best im parted by instruction. Expressed
differently, these are disciplines which are best taught; this portion of
the common body of knowledge for CPAs should be acquired in school.
Additional mathematical knowledge may come later, through applica
tions in practice and further independent study or instruction, but
fundamental preparation in these disciplines is most efficiently ac
quired in school.

The common body of knowledge
T hroughout this study we have refrained, by direction and inclination,
from attem pting to specify curriculum content. O ur mission has been
5 Psychologist colleagues affirm this but have not provided a direct reference to
support the statement. However, it is widely known that the Scholastic Aptitude
Test—Verbal Score is a better predictor of grades than the SA T — Mathematical,
although use of these in combination provides better prediction than either alone.
See "College Board Scores No. 2,” Princeton, N. J., College Entrance Exam ination
Board, 1955, p. 107.
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to say what the beginning CPA should know, not what he should be
taught. However, as already stated, mathematical disciplines neces
sarily are more dependent upon formal instruction than other subjects
and we cannot avoid curriculum im plication on this account. In addi
tion, the most authoritative source material we have found is directed
to that very end. T he specification of knowledge remains our objec
tive; the curriculum relationship is unavoidable.
Evolving out of an earlier effort, in 1959 the Mathematical Associa
tion of America, with support from the N ational Science Foundation,
appointed a “Committee on the U ndergraduate Program in M athe
matics, . . . charged with making recommendations for the overall
improvements of college and university mathematics curricula at all
levels in all educational areas.” A “Panel on Mathematics for the Bio
logical, Management and Social Sciences” was in turn appointed and
it is that Panel’s First D raft R e p o rt which has been drawn upon here . 6
Since the Panel was composed of outstanding scholars in mathematics,
statistics, and probability, all of whom are also knowledgeable in the
application of these disciplines to the areas in question, we do not
believe that more authoritative recommendations can presently be
found. We have reproduced this report in Appendix C and are glad
to acknowledge our considerable debt to this im portant document.
Background

T h e recommendations of the Panel do not assume that students have
studied any particular subjects in secondary school b u t they do assume
that they have been exposed to a “judicious m ixture of motivation,
theory, and applications, and . . . will be accustomed to care and pre
cision of mathematical thought and statement.” 7
In addition, although intended for today and not for several years in
the future, there is awareness of the developments now taking place in
the schools, leading to strong emphasis upon flexibility, a factor of im
portance to this study as well. It is against this dynamic, perhaps
ephemeral factor that both the prerequisites and the recommendations
themselves must be weighed.
It is assumed by the CUPM Report that students are prepared to
begin with calculus and, further, that they have prior acquaintance
with “sets, functions, trigonometric functions, mathematical induction,
binomial coefficients, and the summation notation . ” 8
T he assumption that students shall be prepared to begin with calcu
lus calls for added comment, particularly relevant to beginning CPAs.
6 “Tentative Recommendations for the Undergraduate Mathematics Program of
Students in the Biological, Management and Social Sciences,” Berkeley, Calif.,
Committee on the Undergraduate Program in Mathematics, 1964.
7 Ib id ., p. 6.
8 Ib id ., p. 6.
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T hroughout their history CPAs have dealt with discrete rather than
continuous phenomena and one may surmise that they will do so in
the foreseeable future .9 Nevertheless, the mathematics of continua,
differential and integral calculus, are so basic to adequate understand
ing that we are led to specify, as will be seen, elementary knowledge in
each of these fields, and do so despite the low rank given these sub
jects in the card deck experiment. T h e fact that differentiation and
integration have direct applicability to some of the quantitative meth
ods described in Chapter 9 gives added reason for this specification but
this practical consideration has served to reinforce, not determine, our
recommendation. Reinforcement for this recommendation, it may be
added, also has been provided by the forthright and perceptive report
of the Committee of Measurement, T h e Institute of M anagement
Sciences .10
T h e recommendations of the Panel are intended to prepare students
for graduate study in the biological and social sciences, and also in the
sciences germane to management, these being our principal concern
here. While this intention may seem incongruous for the common
body of knowledge for beginning CPAs, we do not think it is. We have
already concluded (page 51), from a variety of trends, that preparation
for the profession is likely to include graduate training increasingly in
the future, a conclusion which is quite consistent with the CU PM as
sumption. In addition, CPAs, in a very real sense, should be the most
quantitatively capable of persons associated with the broad domain of
business. And, finally, the fundam ental training provided by the
topical sequence specified below should have great value for those
CPAs who terminate with the bachelor’s degree as well as for those who
continue into graduate study. At the very least the preparation pro
posed by the C U PM R eport will provide a background upon which to
build during professional practice.

Recommended topics
T h e CU PM R eport presents an eight-point sequence; at considerable
risk of oversimplification, these topics will be listed here, with brief
9 “Continuous means that the variable can assume any numerical value within a
particular range. For instance, a dimensional measure can be divided into fractional
parts of any size. . . . Weight, length, and time are common examples of continuous
variables. . . .
“Discrete variables, in contrast, change in definite increments and cannot assume
a numerical value between the increments. Money, for example, is discrete in the
sense that you can pay a man only to the nearest cent. People are discrete in the
sense that they can only be counted as integers, i.e., whole numbers.” Springer,
Herlihy, and Beggs, op. cit., p. 52.
10 Members of this committee were Neil Churchill, Charles T . Horngren and
Peter Firmin. T his report was published in The Journal of Accountancy, December
1964, pp. 79-83.
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comments to establish relevance to the common body of knowledge
for beginning CPAs. T h e reader is urged to refer to the more compre
hensive presentation in Appendix C. T he topics recommended are
these:
1.
2.
3.
4.
5.
6.
7.
8.

Probability (finite sample spaces)
Differential and integral calculus
Probability (infinite sample spaces, discrete and continuous)
Linear algebra
Analysis
Difference and differential equations
Computation
A probability and statistics sequence

Among the mathematical disciplines of greatest importance in to
morrow’s world of management, in the whole domain of decision-mak
ing, in fact, is probability , 11 and it is not surprising, therefore, to find
this first among the topics recommended by the Panel. In accompany
ing discussion strong recommendation also is given to use of flow dia
grams, a point which may additionally be emphasized here . 12
T he relevance of calculus to the mathematical training of CPAs
already has been mentioned b ut additional comments by the Panel are
germane. Related to Chapter 10, for example, is the following: “One
common use that these students will have for functions will be for those
defined by com puter programs . 13 Apropos of previous comments about
continuous and discrete mathematics, the Panel makes this pertinent
observation: “We believe it im portant to emphasize that the finite
problems and formulations of the difference calculus are fundamental
and closer to reality than the continuous models of the differential cal
culus. T he student should understand that one often introduces a
continuous model in an attem pt to make more mathematically tract
able a problem that is more naturally formulated in discrete form . ” 14
In addition to recommending integration of calculus and probability
in a more unified way, Panel discussion also stresses the importance of
understanding stochastic processes (e.g., the random phenomena dis
cussed under Queueing Theory in Appendix A), again with relevance
not only to the preceding discussion but to the prevalence of stochastic
phenomena in the affairs of organizations.
11 See Chapter 9, p. 99. See also Robert Schlaifer, P ro b a b ility and Statistics in
Business D ecisions, New York, McGraw-Hill Book Co., Inc., Chap. 1 et seq.
12 See, for example, John G. Kemeny, Arthur Schlaifer, Jr., J. Laurie Snell, and
Gerald L. Thompson, F inite M ath em atics w ith Business A p p lica tio n s, Englewood
Cliffs, N. J., Prentice-Hall, Inc., 1962, pp. 120-130. Professor Kemeny served as
Chairman of the Panel on Mathematics for the Biological, Management and
Social Sciences.
13 Ib id ., pp. 17, 18.
14 Ib id ., p. 18.
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U nder Item 4 strong emphasis is placed upon linear algebra, since
this area of mathematics is clearly of importance to future CPAs. An
input-output example is suggested as a basis for motivating matrix
operations and emphasizing the mathematical importance of the indi
vidual elements in a m atrix . 15 Linear least squares analysis is offered as
another example. An approach to linear questions is recommended to
tie in with later work. Although only lim ited attention to linear in
equalities and linear programming is covered, introduction of the
simplex method is proposed (see Chapter 9, page 115). Because they
have already proved their usefulness in the solution of business prob
lems involving stochastic processes, Markov chain models also are pro
posed, along with exemplification of them.
T h e mathematics of analysis emphasizes " . . . mathematical concepts
associated with discovering inner relationships, i.e., those relationships
in a problem situation that are not superficially revealed.” 16
T his topic (Item 5) receives pertinent emphasis in Panel discussion
by a recommendation that the treatm ent of the calculus of more than
one variable should focus upon optimization problems (see C hapter 9).
Among other recommendations, discussed under difference and dif
ferential equations (Item 6 ) is yet another regarding flow charts, with
strong emphasis placed upon numerical solutions: “. . . even when
explicit solutions are available, there is still a need for actual function
values, and on the other hand that numerical solutions should be
sought when explicit solutions are not obtainable. T h e work on n u 
merical solutions should be based on use of a digital com puter.” 17
Considerable stress is placed by the Panel on the difficulty of staffing
from regular mathematics departments for instruction related to compu
tation. However, in view of the overriding importance of computers
to CPAs, especially those who will practice in the decades to come, we
feel obliged to quote the following details:
(a) Orientation and use of flow diagrams
(b) Teaching of a simple language, such as FORTRAN or ALGOL
(c) Examples such as tabulating a function, problems in probability
theory, solution of linear equations, and numerical solution of calculus
problems, use of random number generators. 18
Coverage here assumes, as it must, machine availability, plus in 
clusion of some rudim entary programming, accompanied by the ru n 
ning of some non-trivial programs on the computer. Some pro15 In simplest terms, matrices consist of rows and columns of numbers and/or
symbols, in the manner of tabulations so familiar to accountants. Matrix algebra
deals with such structured relationships.
16 Springer, Herlihy, and Beggs, op. cit., p. viii.
17 Ib id ., p. 24.
18 Ib id ., pp. 24, 25.
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grammed materials for this purpose are, of course, available. O ur
recommendations regarding computers have been given in Chapter 13;
these have been quoted by way of reinforcement.
T h e topical requirem ents covered by Items 1— 7 of the CUPM Re
port comprise a two-year undergraduate sequence—about the same, at
least in point of time, as the requirem ents of many undergraduate busi
ness curricula, but more than the current requirem ents of some. T here
are, to be sure, a few undergraduate programs which require more than
two years’ work in mathematics, statistics, and probability b ut these
represent a very small num ber; most present requirem ents are two
years or less. 19
Despite this present picture, the professional attributes we have
ascribed to CPAs, the demands which will be placed upon them in
future years, and the needs they will have both to understand and to
use mathematics require still further exposure to the disciplines. A
third year, which may be concurrent with the second year, is specified
by the Panel. Topical coverage is detailed under Item 8 of the CUPM
Report, where emphasis upon action decisions based upon decision
theory is advocated. This is an area which promises to be of consider
able practical significance to executives—and also CPAs—in the years
to come.

Commentary
Some, perhaps disenchanted with inclusion of the biological and social
sciences in the CUPM proposals, perhaps with ideas of their own, may
accept these recommendations in principle b ut disagree with the topics
presented. Although we believe the Panel Report to be the most au
thoritative docum entation available, we would have no quarrel with
departures from its specific proposals, p ro vid ed that the end product,
tomorrow’s beginning CPA, has the mathematical facility prescribed in
the first part of this chapter. It is the specification of that elusive b ut
essential capability that is our objective; topical coverage and time re
quirem ents are secondary.
As already noted, these specifications for the common body of knowl
edge for beginning CPAs call for more mathematics, statistics, and
probability than has been customary in the past and more than is cur
rently required. But we are here concerned with the future, for which
there are too many signs to be ignored. Accounting seems very likely
to remain the basic measurement process for organization decisions;
increasingly and inevitably accounting itself will be taught and used
with mathematical notation; increasingly and inevitably accounting will
be used in conjunction with other mathematical, statistical, and prob
19 See p. 167.
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abilistic methods both for sound accounting and auditing procedures
and for enhancement of the organizations served by CPAs.
While the proposals of this report may seem excessively severe to
some, it is much more likely that they are too modest for CPAs who
may begin their careers ten years hence. As already noted, something
akin to a revolution in mathematical instruction is now in progress
in the schools, where youngsters are being exposed to symbols and
abstraction when their minds are more receptive, less conditioned to
things real and concrete. T h e outcomes of these changes cannot yet
be foreseen but there is promise of substantial impact. T h e proposals
set forth here m ust therefore be regarded as ephemeral and, with
allowance of time for adoption and implementation, as minimal.
Above all, what we recommend is not intended as a static inventory
of knowledge but as a foundation upon which a beginning CPA can
build.
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EIGHTEEN

The functional fields
of business
It has already been said (Chapter 13, A ccou n tin g) that accounting
exists within a socio-economic environment, and that since it inter
relates with other disciplines it is not readily subject to isolation from
its environment. T h e inseparability of accounting from its environ
ment is not without parallel in other fields. Marketing, for example,
deals with hum an behavior in such areas as consumer choice and
motivation, with economic price theory, with mathematical tools for
market research, and with the legal aspects of sales and pricing. As one
author puts it, “marketing must make an accommodation—not in the
sense of compromising with intellectual integrity b u t rather in the
sense of maximizing the social serviceability of marketing. For unlike
the humanities, there can be no marketing for m arketing’s sake ! ” 1
N or can the beginning CPA have knowledge of accounting for account
ing’s sake. He will function not in isolation b u t will deal with financial
institutions, economic laws and legal rules. In this chapter, we will
describe some of the conceptual and factual background that we believe
should be possessed by the beginning CPA.

Finance
A majority of decisions based upon accounting data are of a financial
nature. Accounting measurements, analyses, terminology, and state
ment format are intrinsically financial, so much so, that to understand
accounting, one must necessarily have been exposed to finance.
Considering this affinity, the fact that In tro d u cto ry C orporate Fi
nance and In tro d u cto ry M on ey and B ankin g ranked 13th and 15th,
1 Milton Alexander, “Some Reflections on the Role of Marketing in Graduate
Business Education,” unpublished monograph.
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respectively, in the opinion of 1,890 knowledgeable persons2 is almost
understating the case. I n tr o d u c to r y A c c o u n tin g T h e o r y and I n t r o 
d u c to r y A c c o u n tin g P ra c tic e a n d P ro c e d u re s which ranked 2nd and
3rd, respectively, are necessarily interwoven with many aspects of
finance.
In our discussion of accounting in Chapter 13, we stated that it was
essential for the beginning CPA to understand thoroughly the f u n c 
tion s of accounting. One could not conceivably prepare a statement
of financial condition or statement of income, much less attest to their
fairness, without knowledge of the need for measurement of short
term liquidity, trends in operations, and rates of return. The high
degree of involvement of public accounting firms with a wide variety
of financial statements from auditing to write-ups, SEC reports, com
pliance reports, credit rating reports, and so on, emphasizes the need
for financial knowledge. Additionally, tax planning and budgeting,
business acquisitions, sources of capital, lease or buy problems, and
return on investment analysis are all finance-oriented activities in
which CPAs engage.3
Evaluation of capital needs and sources

Considering the vital role played by finance in the accounting function,
we recommend that the beginning CPA be thoroughly familiar with
the concepts and analytical approaches necessary to evaluate capital
needs and alternative sources of capital. He should be able to project
financial activities so as to determine the availability of cash and
working capital. He should understand the effect of depreciation and
the impact of taxes on cash flow. He should be able to use the various
tools of financial analysis such as the many ratios and rates of turnover,
the comparison of discounted cash flows under alternative capital in
vestment decisions, and the measurement of the cost of alternative
sources of capital. Further, he must be aware of the factors affecting
the cost of capital: the length of time, the nature of the security, and
the quality of the debtor.
With a thorough knowledge of the concepts and tools of financial
analysis, the beginning CPA will possess the foundations necessary
to deal with the problems of business acquisitions, dividend policies,
tax planning, and capital investment and replacement.
T h e financial environment

If one is to serve in a financial environment, he must have some
knowledge of the institutions that comprise that environment, their
Chapter 12, Table 1, p. 180.
3 Chapter 11, pp. 150-152.
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nature, their activities, and the terminology they employ. While decry
ing the proliferation of descriptive courses, Gordon and Howell4
nonetheless recognized the need for retaining some of this material:
The business student needs some understanding of each of the kinds
of markets within which the business firm must operate. This entails
some study of the structure and functioning of the commodity, finan
cial, and labor markets. This work should for the most part be at a
high, analytical level, although a certain amount of institutional de
scription cannot be avoided.5
Despite the fact that these authors felt that this . . descriptive
material—terminology, institutions and procedures . . .”6 should be
reduced from the level then existing in business education, they did
specify a significant amount to be necessary. Further, their sphere of
concern was formal education in business schools; ours is the entire
body of knowledge for the beginning CPA, however acquired.
We recommend, therefore, that the beginning CPA possess a good
knowledge of the terminology of finance, which is to say that he under
stand the m e a n in g of the terms. Illustrative of these terms are: col
lateral, subordination, senior and junior debt, leverage, conversion
privilege, preferred stock, debentures, and sinking funds.
As to the institutions that comprise the financial marketplace, the
beginning CPA should have a fair knowledge of their anatomy, relative
position in the financial community, the types of customers they serve
and on what terms, and the kinds of services they offer. A partial list
of these institutions might include commercial banks, underwriters,
investment bankers, Small Business Investment Corporations, security
exchanges, finance companies, and commercial factors.
One cannot intelligently understand the world of finance without
knowledge of the role of government. Here the interdisciplinary
character of accounting again is evident. The areas comprising this
section might have been included under the heading of economics, or
law, or even accounting, but classification is minor. The important
issue is that the beginning CPA possess a fair knowledge of government
activities that influence the operation of the financial market. These
activities include the role of the Federal Reserve in the setting of
margin requirements for security purchases, rediscount rates and re
serve ratios for member banks, and some of the terms of consumer
credit; and the role of the Securities and Exchange Commission in
prescribing the rules for selling new issues of securities and for brokers’
capital requirements. The CPA should also be aware of the existence
4 Robert A. Gordon and James E. Howell, H ig h er Education for Business, New
York, Columbia University Press, 1959, p. 186.
5 Ibid., p. 186.
6 Ibid., p. 187.
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of government regulation in such areas as usury, price control, and
price discrimination.
W hile the foregoing may seem like an imposing mass of knowledge
unattainable by even a CPA with long years of experience, we are not
suggesting that the beginning CPA’s knowledge of these institutions
be that of an expert, b u t that he know of their existence, their nature,
the areas to which they apply, and their basic objectives and effects.
In short, they comprise a vital part of the CPA’s environm ent and he
cannot function effectively w ithout knowledge of them.

Production
Many clients served by CPAs are engaged in m anufacturing and, not
infrequently, such engagements are concerned with one or more aspects
of the production function. It follows, therefore, that CPAs must have
some understanding of production, if they are to provide satisfactory
professional services to m anufacturing organizations.
Again emphasizing conceptual understanding in preference to pro
cedural skills, we believe a sound foundation for understanding of
production to be a grasp of the basic processes by which work flows
through the operations of manufacture, these exemplified by the con
tinuity of successive operations in process industries on the one hand
and by the interrupted sequences of jobbing m anufacture on the other.
T h e beginning CPA should not only have a firm conceptual grasp
of these fundamentals—plus realization that both kinds of flow are
often found in the same establishment—b u t he should also be aware
of their differing characteristics. Some of these are categorized below
by way of illustration:
1. Job shops are flexible, capable of producing a wider variety of
products to different specifications. Process plants are relatively in
flexible, designed to produce large quantities of fewer varieties of goods.
2. Job shops use general purpose machinery while process plants
often embody special purpose machinery, useful only for the product
for which it is designed. Differences in capital requirem ents and in
rates of depreciation and obsolescence between the two cases are of
obvious importance to CPAs, if they are to advise clients wisely.
3. T h e interval between commencement of production and delivery
of finished goods is relatively long in jobbing manufacturing, relatively
short in process plants. One consequence of this difference, im portant
to CPAs, is the need for relatively more working capital in jobbing
industries, relatively less in process establishments.
O ther differences in production control, in supervision, in division
of labor, could be described, but these may suffice to indicate the con
ceptual knowledge recommended.
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CPAs have been involved with cost accounting systems for factories
as long as factories have existed. In the British accounting profession,
the function of “works accountant” is firmly established, and in this
country there is more than a little significance to the fact that a separate
accounting society began as the N ational Association of Cost Ac
countants . 7
T he structure of any cost accounting system tends to parallel the
structure of the production process itself. In this sense it is a kind of
model of the factory in numeric terms. It is essential that the beginning
CPA understand production if he is to serve clients in this area. T h e
CPA need not be specifically engaged in systems work; for intelligent
performance of the audit engagement of a m anufacturing firm, a
preliminary tour of the production facilities is a routine practice.
Production, like most other activities, has its own language. T he
beginning CPA, if he is to perform his function well, must be familiar
with the meaning of such terms as relevant cost, incremental cost, sunk
cost, factory burden, production center, by-product, production order,
and prime cost.
U nit cost and quantity produced
For as long as man has engaged in m anufacturing he has progressed
toward greater abundance of less expensive goods by increasing the
preparatory costs of m anufacturing while diminishing the operating
costs of each u n it produced, depending thereby upon a market
sufficiently large to yield a lower total u n it cost of production.
T he familiar model for this relationship equates cost to the sum
of a constant plus a u n it variable cost times the num ber of units
produced (C = k + v n ), and its correlative unit cost is of course ob
tained by dividing through by the num ber of units.
This is too well known to require elaboration b u t it is im portant
to say that these relationships are by no means as simple as they appear.
Constant costs often exhibit more variability than constancy over
ranges of volume and do so in increments which are sometimes large,
awkward to predict, and computationally intractable.
In advising their clients CPAs often are called upon for counsel in
the area of capital investment and, when they are, cost-volume relation
ships are always significant. Comparison of prospective m anufacturing
procedures, requiring investment in new machines, tools, etc., must
be made with the on-going process. T o make such comparisons break
even analyses often are used b u t now the problem is complicated by
7 This group is presently named the National Association of Accountants. The
name change is not the result of discontinued concern with costs, rather a recogni
tion of already existing expansion of interests.
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such considerations as sunk costs, opportunity costs, cash position, and
tax ramifications, to say nothing of the elusive costs of transition, which
may include technological displacement, possible employee or union
opposition, retraining, and the like.
We do not expect the beginning CPA to be skilled in the subtle
judgm ents which accompany such decisions but we do suggest that he
be aware, with the professional competence that has been specified
again and again in this report, of the types of complexities which are
involved in problems of this kind.
Corollary to this, and analogous in the approach required, are prob
lems of economic lot size. Again, sound conceptual knowledge, as
opposed to mechanistic application of the fam iliar square-root formula,
defines our specification .8 T h e mathematical knowledge specified in
Chapter 17 provides a good foundation for sound professional practice
in matters such as these.
Although the preceding discussion has been germane to the broad
field of cost accounting, it has placed stress more upon production
phenomena per se than upon cost accounting, an approach taken
because cost accounting itself has been discussed in Chapter 13.

Marketing
If one were to scan a num ber of traditional accounting texts, he would
discover that most of the problem m aterial concerns matters of finance
and production. Only brief reference, if any, is made to problems of
product distribution, and yet, after raw materials and labor, physical
distribution is the third largest cost of doing business. H andling alone
accounts for about 80% of all indirect labor costs .9
T h is is not to say that CPAs have been ignoring marketing problems.
Many articles have appeared in technical and general business publica
tions, and several textbooks have been written on distribution costs .10
From the questionnaire on public accounting practice we learned that
while activity in m arketing areas is not great, some work is being done
in sales forecasting and price determination, and somewhat less in
distribution cost studies, channels of distribution, and market analysis .11
8 For a simplified application of this formula see Charles T . Horngren, Cost
Accounting, A M anagerial Emphasis, Englewood Cliffs, N. J., Prentice-Hall, Inc.,
1962, p. 553.
9 Alexander, Franco, and Schorr, Logistics in M arketing: The Managerial Eco
nomics of Physical Distribution. (Forthcoming publication of Pitman Publishing
Corp., New York.)
10 Among the authors who have contributed to this literature are John H udig
of Ernst and Ernst, Martin Mellman of the City University of New York, Michael
Schiff of New York University, and Clark Sloat of Price Waterhouse.
11 Chapter 11, p. 153.
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As a subject, m arketing did not rank very high in our subject card
procedure. Even In tro d u cto ry M a rk etin g appeared at about the middle
of 53 ranked subjects . 12 Evidence and opinion, therefore, seem to
indicate that the beginning CPA need know very little about marketing.
However, before any determ ination can be made, it is necessary to
examine the marketing function more closely.
M odern m arketing management is characterized by a breadth that
extends in two directions: inter-functional and inter-disciplinary. As
to the former, m arketing cannot lim it its considerations to problems
such as physical distribution and selling. Decisions in these areas
cannot be made w ithout considering their effects in such non-marketing
areas as production, engineering, finance, and law. Its interdisciplin
ary nature is seen in the application of behavioral science, economics,
statistics, and quantitative techniques to consumer behavior, sales force
motivation, pricing, product planning, market research, and the logis
tics of physical distribution. In this light, much of the marketing
function comes clearly into the sphere of knowledge for CPAs. A ll
of these disciplines are discussed somewhere in the conclusions of this
study. It is now necessary to consider some specific applications of
these disciplines to marketing problems with which the CPA is parti
cularly qualified to deal.
T h e CPA’s role in marketing

In our discussion of the common body of accounting knowledge for
the beginning CPA (Chapter 13), we emphasized the need for thorough
knowledge of the functions of accounting . 13 One such function is to
provide management with inform ation of such nature, in such form,
and at such time that it can be used effectively in the process of
decision making. T h e beginning CPA must therefore understand
m arketing well enough to be able to service management with data
relevant to that function. T h e need for efficient communication
methods has become more intense with the growth of mass markets,
decentralized distribution systems, and the consequent reliance on
non-personal selling. Finally, with the trend toward “total” inform a
tion systems, given impetus by the development of the computer, the
CPA must think in terms of m ultiple uses for the o u tp u t of the system
if he is going to retain his present role in the system area. T h e making
of m arketing decisions is one of those m ultiple uses.
By their very nature, accounting concepts and methods can be use
fully applied to many areas of marketing: sales management and plan
ning, including sales analysis, forecasting, sales quotas, pricing; product
planning, including product lines, product mix, and packaging; the
12 Chapter 12, Tabl e 1, p. 181.
13 Chapter 13, p. 194.
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logistics of physical distribution, including warehousing, transporta
tion, and production and inventory control; sales personnel, including
measurement of performance and incentive compensation. If he is
aware of the kinds of problems encountered in marketing, the CPA
can orient his thinking in terms of relevant functional and behavioral
classifications, u nit costs, return on investment analyses, standards and
analyses of variances, marginal contribution analyses, and profit maxi
mization calculations. We recommend, therefore, that the beginning
CPA be aware of the kinds of problems comprising the marketing func
tion and of the ways in which accounting can contribute to their
solutions.
T h e marketing environment

Part of the marketing environm ent might be thought of as the retailingwholesaling structure itself. Much of this is largely descriptive and
embraces the relative roles of departm ent stores, chains, discount
houses, cooperatives, and the other sectors of the structure. Since all
of these are clients or divisions of clients of CPAs, the beginning CPA,
of course, should have a broad understanding of the retailing-wholesaling system. Knowledge of this part of the marketing environment,
however, need be only minimal.
Much more importantly, there should be an awareness of such factors
as consumer behavior, customer relations, and sales personnel in
centives; the roles played by advertising and sales promotion; and the
need for market research . 14 T h e beginning CPA should have a general
knowledge of this conceptual environm ent of marketing, reinforced
by his knowledge of behavioral science and economics.

Personnel relations and business management
Management of the congeries of individuals who comprise formal
organizations is a major concern of every executive, and knowledge in
this area is im portant to CPAs, both as members of their own firms
and for understanding of the client organizations they serve. We
believe, however, that requisite knowledge for beginning CPAs is best
given a sound foundation through the behavioral sciences, in the
m anner recommended in Chapter 15.
Analogously, we also believe that knowledge of this functional field
of business can best be acquired through the behavioral sciences. But
we also recognize that the beginning CPA himself often becomes a
14 T o some aspects of market research, accounting concepts and procedures can
be well adapted, viz., data processing, including safeguards for improving the
accuracy of output.
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business manager, as an executive in his own firm. In this capacity
he must be concerned with capital requirem ents and means for financ
ing the firm’s operations, with setting and collecting fees, with attract
ing and retaining clients, and with accounting for the firm’s affairs.
We do not recommend these as necessary for beginning CPAs b u t point
them out as significant.
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Appendix A
The examples given below are appended for those who may be inter
ested in additional details about the recurrent methodologies described
in Chapter 9. Each example is very simple, much more so, in fact,
than any problems found in actual practice. The intent is to enhance
understanding, by exemplifying concepts, methods of attack and solu
tion, difficulties of determining parameters, and the kinds of decisions
which can be made with the solutions obtained. Mathematical nota
tion has been kept at a minimum.

Inventory theory
In this example1 Fig. 1, below, graphically represents an inventory
system in which the scheduling periods (tp) are prescribed and constant
(hence setup cost C3 also is constant), the output rate r is a constant
quantity of inventory units per unit time, and replenishment takes
place without lead-time. In addition, C1, the cost of carrying one unit

FIGURE 1 - Example of Simple Inventory System2

AMOUNT IN
INVENTORY

1 Eliezer Naddor, “ Elements of Inventory Systems,” Operations Research and
Systems Engineering, (Flagle, Huggins, and Roy, eds.). Baltimore, T he Johns H op
kins Press, 1960, pp. 334-337. Cited by permission.
2 Ibid., p. 336. Reproduced by permission.
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of inventory per unit of time, and c2, the cost of incurring one unit
of shortage per unit of time, are both constant. T h e only variable sub
ject to control in this system is S, the inventory level at the beginning
of each scheduling period. Note also that the input quantity q is also
prescribed, since it is assumed that shortages (i.e., quantities below the
time axis) may be carried over to the next scheduling period. Hence
q = rtp

( 1)

T h e level of inventory at the end of each scheduling period, s, will
be determined by
s — rtp — S

(2)

In this case, as indicated by the diagram, s refers to a negative inventory.
T o find S0, the optimal inventory level, and C0, the m inim um total
cost per unit time, we proceed as follows:
From Fig. 1, it can be seen that surplus cost C 1 will be the product
of unit surplus cost c1 m ultiplied by the average num ber of units in
inventory. T hus
C1 =

½S(t1/t p)c1 = S2c1/2rtp

(3)

Similarly, C2, the shortage cost, will be
C 2 = ½s(t2/t p)c2 = s2c 2/2rtp = (rtp — S)2c2/2rtp

(4)

Setup cost, C3, as specified above, is a constant.
T otal cost will be the sum of these three:
C = C 1 + C 2 + C3
= S 2c1/2rtp + (rtp — S)2c2/2rtp + C 3
= [S2c1 + (rtp - S)2c2]/2 rtp + C 3
= ( 1/2rtp) (c1 + c2)S 2 —c2S + c2rtp/2 + C 3

(5)

Solving d C /d s = 0 then leads to
S0 = rtpc2/ (c1 + c2)

(6 )

T h is value of S, which represents the optim al decision rule, also
gives m inim um total cost:
C0 =

½rtpc1c2/(c1 + c2)

(7)

A pplication
T o illustrate application of the method, assume that a refinery part is
drawn from inventory at a uniform rate of 2,400 units per year. Each
month 200 of these parts are m anufactured at a unit cost of $80.
Because of deterioration in storage, inventory carrying cost is 15 per
cent per year. When parts are not available for use in the refinery,

APPENDIX

leakages occur at a cost of $9 per month. These assumptions yield the
following parameters:
tp — 1 month ( 1 / 1 2 year),
r = 2400 parts per year,
C1 = $80 X 0.15 = $12 per part per year,
c2 = $9 X 12 = $108 per part per year.
Substituting these values in equations ( 6 ) and (7) yields
S 0 = 2400 X 1/12 X 108/(12 + 108)
= 180 parts per month,
and
C 0 = ½X 2400 X 1/12 X 12 X 108/(12 + 108)
= $1080 per year.

Comment
Accountants will be among the first to recognize the degree of over
simplification represented by this example. Assumption of setup cost
as a constant is not particularly unrealistic, for such costs usually are
ascertainable, often nearly constant. B ut stipulation of output and
input amounts in such uniform ways is seldom possible in the real
world; dem and is notoriously irregular, affected by the vagaries of
season and customer whim, and input must be geared to this unstable,
uncontrollable variable. More often than not, therefore, uncertainties
such as these must be dealt with in probabilistic terms, and this com
plicates matters very much.
In addition, accountants also will be quick to perceive that surplus
costs almost never can be specified by a simple annual percentage of
m anufacturing cost, itself expressed in simple linear terms. Except
for direct purchases, and not always then, unit costs are often step
functions, with discontinuities occurring at various quantities or pricebreaks. These too add to real world complications. Storage areas,
in just the same way, may involve trivial m arginal costs up to some
threshold capacity, at which a substantial rise in surplus costs takes
place, complicated in many cases by interaction with other inventory
items.
T h e specification of shortage costs is even more difficult. What does
a Mother H ubbard’s Cupboard situation cost? T h e customer may go
away unruffled and come back tomorrow, in which case the shortage
cost may be zero; or he may purchase the item from a competitor, in
which case the cost is positive but tolerable; or he may take away his
entire account, in which case the cost can be catastrophic. N ot in
frequently, to meet such uncertainties, inventory systems are operated
on a policy of perm itting no shortages, or n ever running out, a policy,
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it may be noted, of equating shortage cost in inventory models to
infinity.
These very serious difficulties of determining parameters are en
countered not only in inventory models but in other O R methodologies
as well. They lead some, who may be inclined to skepticism, to con
clude that such approaches are not worth while, because the relevant
numbers are awkward and uncertain to come by. Why bother with
analysis at all, if the figures upon which outcomes must rest are so
dubious?
The answer to this skeptical rationale a lre ad y has been given (see
page 112) but importance warrants repetition. One cannot operate an
enterprise without inventories of some kind. Such operations req u ire —
there is no escape—decisions on order quantities, time intervals, poli
cies on shortage, etc. In the absence of analysis, these decisions must
be based upon experience and intuition, which may—but most likely
may not—be optimal. The analytical approach is not likely to do
worse than this, indeed, as said, it is very likely to do much better.
S e n sitiv ity

It is appropriate here to mention again the sensitivity of results to
changes in parameters (see page 109). In the example given previously,
an increase in shortage cost by a factor of ten, from $108 to $1080 per
part per year, would have affected the solution but little, despite the
magnitude of the assumed increase. From equations (6) and (7) S0
would have increased from 180 to 198 parts and C0 from $1080 to
$1187 per year. Thus, the optimal solutions would be relatively
insensitive to shortage cost, a matter of considerable comfort under
circumstances of difficult estimation.
On the other hand, a ten-fold increase in holding cost, from $12
per part per year to $120, would have much more pronounced effect.
S0 would drop by almost half, to 95 units, and C0 would rise to $5684
per year. Accurate estimation of surplus cost is therefore more critical
for optimum results.
It is quite customary in operations research to test models for
sensitivity, a procedure which gives added emphasis to the assertion
that analytical approaches, especially in the face of uncertainties, are
likely to yield better decisions than those based only upon experience
and intuition.

Linear programming
Although the simplex method is dominant in the formulation and
solution of linear programming problems, the geometric method,
although of very limited applicability, has substantial conceptual value.
This method will be presented, using the example by McRae.3
3 Vincent V. McRae, Operations Research and Systems Engineering, op. cit., pp.
374-378.
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A small industrial organization manufactures only two products but
these require different combinations of facilities and manpower. T here
are six such resources which may be allocated to production of these
two items:
1.
2.
3.
4.
5.
6.

Available hours of skilled manpower
Available hours of unskilled manpower
Machine hours available on Machine No. 1
Machine hours available on Machine No. 2
Raw m aterial A
Raw m aterial B

Each of these is assumed to be fixed for the time period in question,
and lim ited by the constraints shown below. It is further assumed
that all of the products which can be made by these resources can be
sold at fixed prices. T h e contribution to profit from production of
each item of product X1 is 5 units and from each item of x 2 is 8. Desig
nating total profit as z, the objective is to maximize
z = 5 x 1 + 8 x 2.

T h e assumption that each resource is fixed for the period in question
requires stipulation of the aforementioned constraints. If, for example,
only product x 2 requires skilled labor, if each unit of x 2 requires 10
units of such labor, and if a total of only 30 skilled labor units are
available, we may state the first constraint to be
10x2 ≤ 30.
T h is says that we can produce as many as but not more than 3 units
of x2, because of lim ited available skilled manpower. Observe also
that less than 3 units of x 2 are permissible.
Similarly, for each of the five other resources, we may assume the
following:
10x1 +
20x1 +
30x1 +
12x1 +
15x1 +

20x2 ≤ 70,
10x2
≤80,
10x2 ≤ 130,
9x2 ≤ 120,
10x2 ≤ 100,

to which must be added conditions of non-negativity
x 1 ≥ 0,
x 2 ≥ 0,
since we cannot produce negative quantities of either item.
These inequalities, each first simplified, are shown in Fig. 2,
page 276, where, because of the restrictions of non-negativity, only the
positive region is portrayed. Although each inequality is now repre
sented by an equality, observe that the permissible region for each
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line lies below and/or to the left. Thus, the area common to and
satisfying all of the constraints is that bounded by the polygon
P 0P 1 P 2 P 3 P 4, described as the solution set. The solution set, it may be
noted, is bounded by the constraints imposed by only the first three
inequalities: skilled labor, unskilled labor, and available time on
Machine No. 1. It is these which limit full utilization of the plant’s
resources; all of the other resources have excess capacity.
T o determine the optimal quantities for x 1 and x2 we now construct
a family of lines for z (Fig. 3) which, because there are 5 units of
profit from each item of x1 and 8 units from each item of x2, will have
a slope of —8/5. The optimal solution will be the profit line passing
through P2, the point in the solution set that lies farthest from the
origin, where maximum z of 31 units of profit will be realized from
production of 3 units of x1 and 2 units of x2 (31 = 3 X 5 + 2 X 8).
For this optimal program there will be an excess of skilled labor,
indicated by the first constraint (2 X 10 < 30), but unskilled labor,
indicated by the second constraint (3 X 10 + 2 X 20 = 70), will be
used to capacity, and so will Machine No. 1, as indicated by the third
constraint (3 X 20 + 2 X 10 = 80).
Information of this kind, on production limitations and excess

FIGURE 2 - The Set of Solutions4

X2

4 M cR ae, op. cit., p. 376. R ep ro duced by perm ission.
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capacities, can be as valuable as determination of optimal production
quantities. In this case, for example, if more than 31 units of profit
are to be realized, the executive must either increase the supply of
unskilled labor or capacity on Machine No. 1, or he must act to reduce
expenditures for those resources which are not sufficiently utilized, or
find other products which will put them to use.
The graphical method, used here to illustrate the general method of
linear programming, is limited to small numbers of variables. For
problems involving larger numbers of variables, the simplex method
alluded to in Chapter 9 (page 115) is the preferred avenue to linear
programming solutions. For many problems use of a digital computer
is necessary to handle the voluminous computations required.
Difficulties in formulating expressions for constraints, analogous to
those described for parameters in inventory systems, will be apparent
to the reader, as well as the requirements for linearity and non
negativity. Accountants also will be quick to realize that unit profits
are not so easily stipulated in the real world as in the example given
previously. As in the case of inventory systems these difficulties do
exist, whether they are treated analytically or intuitively. That the
analytical approach can be preferable is attested by the wide and fruit
ful application of linear programming.
FIGURE 3 — The Optimal Solution5

TH E O PTIM AL PROGRAM:
X2— 2, X 1= 3

5 M cRae, op. cit., p. 377. R eproduced by perm ission.
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Queueing theory
Because the mathematical models of queueing theory are somewhat
more abstruse than those given previously, this example will be con
fined to simulation of the game mentioned previously (see page 117).
It will be recalled that the throw of a 5, with a probability of 4/36,
represents an arrival, while the throw of a 6, with a probability of
5/36, represents a departure, this comprising a system with 25 per
cent excess capacity.
Table 1, below, shows the sequence of 5’s and 6’s in a total of
432 actual throws, with all other numbers discarded as irrelevant. In

TABLE 1 — Dice Simulation of a Single-Channel Queue
(5's and 6 ’s in 432 throws)
5-6
Sequence

Queue
Length

5-6
Sequence

Queue
Length

5-6
Sequence

Queue
Length

6
6

Idle
Idle

1
2

2
1
0
1
0

5
5
5

1
2

5
5
5
5
5

6
6
6

6

2

5
5
5

3
4
5
4
3

6
6
5
5

6
5

6
6
6
6
6
6
6
6
5
5
5
5

6

3
4
5
4
3
4
5
4
5
4
3

2
1
0

5

6
6
6
5
5

6
5
5

6
6
6
6
5

6

idle
Idle
Idle

5

1
2

6

3
4
3

6

6
5
5
5

6

Idle
Idle

1
2
1
2
3

2
1
0
Idle

1
0
1
0
1
0
1
0
1
0

6
6
6
6
6
6
5

6
6
6
6
5

6
5
5

6
5

6
5

3

2
1
0
Idle

1
0
Idle
Idle
Idle

1
0
1
2
1
2
1
2

5-6
Sequence

Queue
Length

5-6
Sequence

Queue
Length

5

3

5

6
6
6
6

2
1
0

6
5

Idle

5

1
0
1
0
1
0
1
0

6
6

1
0
1
0
1
0

5

6
5

6
5

6
5

6
6
6
6
6
5

6
6
6
6
6
6
6
6

6

5

6

Idle

1
0

idle
Idle
Idle
Idle

1
0
Idle
Idle
Idle
Idle
Idle
Idle
Idle

Demand ~ 4 4 5 ’s
Service ~ 69 6 ’s
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this array the num ber 5 appears 44 times against an expectation of 48
(432/36 X 4), while there are 69 throws of 6, against an expectation
of 60 (432/36 X 5). T hus, for this particular period of the system’s
operation, capacity exceeds dem and by much more than 25 per cent,
by more than 50 per cent, in fact, so it is not surprising that idleness
occurs frequently. Despite this apparently wasteful situation, however,
there are several occasions on which queue length grows to as many
as 5. It does not strain the credulity to imagine that customers arriv
ing under such circumstances could be irritated at the prospective wait
confronting them. If this “ gam e” were continued over a long period
of time, the system would be found empty, that is, idle, 20 per cent
of the time but the average num ber in the system would be nearly 4.6

6 Charles D. Flagle, “Queueing Theory” (Flagle, Huggins and Roy), Baltimore,
T he Johns Hopkins Press, 1960, pp. 404-405.
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Appendix B
The questionnaire
T his A ppendix consists of a reproduction of the Questionnaire on
Public Accounting Practice in the United States (pages 283 to 298) and
selected compilations of the findings. Additional compilations appear
in Chapter 11 as T ables 5 through 9. Those who wish to obtain
a copy of the complete compilations should contact the American
Institute of Certified Public Accountants, 666 Fifth Avenue, New York,
N. Y. 10019.
T h e tables
Each table which follows is numbered to correspond with the num ber
of the question as it appeared in the questionnaire. T h e tables are
arranged in question num ber sequence, as shown on the List of T ables
on page 299.
In the compilations of these data, responses were excluded where
inconsistencies or contradictions were apparent within the question
naire response of a given firm. Some of these exclusions are discussed
in Chapter 11.
T h e reader may observe that all percentage distributions do not add
to 100%. T h is is due in some instances to the effects of rounding; in
other cases, it is the result of the method of compilation employed.
In question 3, for example, the percentage of revenue derived from
each area of service was classified according to stratifications of five
point ranges (e.g., 21 to 25% , 26 to 30% ). Arithmetic means were then
obtained through use of stratified frequency distributions of the m id
point of each stratum. It is the use of the mid-points that causes the
results to add to other than 100%.
In a few cases, firms who supplied some past data did not also state
the past size of their professional staff. For example, 765 firms answered
Question 3a both as to present and past. T hese responses are shown
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in T ab le 3a. O f these firms, 17 gave no clue as to their past size, and
consequently their past answers could not be included.
In Chapter 11, Evidence, there is a description of the questionnaire
procedure followed and a discussion of the findings.
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QUESTIONNAIRE ON
PUBLIC ACCOUNTING PRACTICE
IN THE UNITED STATES

INTRODUCTION
In view of the changes taking place in business
methods and philosophies, the American Institute
of Certified Public Accountants and the Carnegie
Corporation of New York are sponsoring a study to
determine that common body of knowledge with
which a CPA should be charged at the outset of his
career, that is, at the time he obtains his certificate.
Moreover, this body of knowledge w ill be so de
fined that it w ill be common to every beginning
CPA, regardless of whether he subsequently pursues
a career in industry, government, teaching, or pub
lic accounting, and, in the latter event, whether he
remains in general practice or specializes, as for
example in taxes, or in some area of management
services. Those associated with this study believe
that it w ill serve as an essential guide to the evo
lution of college curricula, staff training programs,
state accountancy laws, on the job training, intern
ship programs, the scope of the CPA examination,
ana continuing professional education.
The following questionnaire is one of several
means by which we w ill gather information perti
nent to our study. Specifically, this questionnaire is
concerned with changes that have taken place and
are expected to take place in public accounting.
Your thoughtful and careful answers w ill con
tribute to the progress of the profession.

INSTRUCTIONS
We ask that you work within the following rules.
We prefer that only one individual in the firm be re
sponsible for final compilation and return of the
Master Copy. To facilitate preparation of the ques
tionnaire we are enclosing duplicate copies. These,
in whole or in sections, may be circulated to others
in your firm for compilation of data, if you so de
sire. But we urge that one and only me person be
responsible for entries on the Master Copy.
If your firm has multiple offices, the Master Copy
should contain responses for the firm as a whole.
We ask, too, that wherever feasible, reference be
made to your firm’s records or reports to obtain the
answers to questions involving specific data. Statis
tics need not be precise, but should be reasonably
accurate. Also, since we are interested in determin
ing trends of the “ postwar period,” we do not ask
that the data supplied pertain to any precise or

uniform dates, but merely at two approximate
points in time: one at a reasonably recent date and
the other, at sometime about ten to fifteen years
ago. In order to provide the necessary flexibility of
response, spaces provided for comparative data arc
simply captioned “ Present” and “ Past.”
Since a questionnaire of this type must be de
signed to meet various situations, parts of it w ill not
be applicable to all firms. We have attempted to
provide for this by supplementary instructions to
those to whom such details do not apply.
We are aware of the fact that not all firms have
available the kind of information we request. De
tailed records may have been destroyed, may never
have existed. In such event, please answer to the
best of your recollection. If you feel that such recol
lection is not reasonably reliable merely indicate
“ not available,” in the appropriate space.

IDENTIFICATION OF RESPONDENTS
We do not ask that you reveal the name of your
firm. If, however, you have no objection to doing
so, please be assured that such information w ill be
treated by us as restricted material, and all data
w ill be processed by code number only. We do ask
that you supply the information about your firm
that is requested on the upper portion of the
following page.

RETURN
Please return the Master Copy by May 1, 1964 to:
Study of the Common Body of
Knowledge for CPAs
American Institute of Certified
Public Accountants
666 Fifth Ave.
New York, N. Y. 10019
A stamped addressed envelope is enclosed for your
convenience.
Much time and effort is being expended in the
conduct of this study of the common body of
knowledge for certified public accountants. Its suc
cess depends largely upon the cooperation of mem
bers or the profession. We therefore urge your
careful execution of this questionnaire.
R o b e r t H. R o y ,
J a m e s H. M a c N e i l l ,
Study Director

Research Associate
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CHARACTERISTICS OF THE FIRM
The following data are essential to the Study:
NUMBER OF OFFICES
□ One office. State in which located__________________________
Size of community (check one)

□ Under 25,000

□ 100,000 to 500,000

□ 25,000 to 50,000

□ Over 500,000

□ 50,000 to 100,000
□ More than one office, all located in one state.
State in which located_______________________ __________
□ More than one office, located in different states

SIZE OF PROFESSIONAL STAFF
Number of Active Partners in the Firm

------------------------------

Number of Professional Staff other than Partners

------------------------------

Total

DEPARTMENTALIZATION OF PROFESSIONAL STAFF
□ Professional Staff not departmentalized
□ Professional Staff departmentalized
Departments

□ Audit

□ Other (specify)________________

□ Tax

_________________________________

□ Management Services

_________________________________

The following data are optional. If given, the information w ill be held in confidence. A code number w ill be
assigned and this portion of the page w ill be detached.
Name of Firm

____________________________________________________________________ _____

Address of Main Office______________________________________________________________________

Individual Responsible for Questionnaire.
Title or Position_____________________
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SERVICES RENDERED TO CLIENTS
The objective of this section is to determine what changes have taken place over the past
ten to fifteen years in the nature of the services that comprise the practice of public ac
countancy. Please read this entire section (Questions 1 through 4) before answering any
of the questions.
1. AUDITING

This section deals w ith certain aspects of the audit function. Please indicate ( )
your responses in the appropriate spaces.
a. In your conduct of audits for clients, what has
been the direction of change with respect to the
volume of testing performed, i.e. size of samples?

□ More

□

Less

□

No change

b. In relation to the total time devoted to an
audit engagement, what has been the direction of
change with respect to the percentage of the total
time devoted to review of the client’s system,
evaluation of the effectiveness of internal control,
etc.?

□ More

□

Less

□

No change

c. Do you apply the techniques of statistical sampling in the following areas?
I. Determination of adequate sample size.

II. Use of random number tables in the selection of the specific documents or
other items that constitute a proper random sample

□

Yes

□

No

□ Yes

□

No

□

□

No

Other (specify)

d. Where such equipment is available, do you utilize punch card and/or elec
tronic data processing equipment in performing certain audit steps, e.g. verifying
footings, extensions and other computations; selecting transactions or items to
be vouched or confirmed?

Yes
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e. Do you delegate to the client’s staff any of the following activities relat
ing to your performance of the audit?
I. Preparation of schedules to be included in your working papers.

□ Yes

□ No

II. Performance of selected audit steps, subject to your review, by the client’s
internal audit staff.

□ Yes

□ No

Other (specify)

2. TYPES OF SERVICE

Please indicate ( ) on each of the following lines, your firm’s experience in rendering
the following types of service, that is, frequently, occasionally, or never. The fourth
column at the right of each of the “ Present” and “ Past” columns is provided for those
instances where not enough information is available to answer w ith respect to a given
type of service.
PRESENT

TYPE OF SERVICE

a. Audit Reports—General
1. Unqualified opinions
2. Qualified opinions
3. Disclaimers of opinion

b. Special Reports
1. SEC registrations
2. SEC annual reports
3. Broker/dealer questionnaires for SEC and/or stock exchanges
4. Cost certifications required by government agencies, e.g. rate
increase applications to FPC
5. Employer Welfare or Pension Plan annual reports — U.S. Dept.
of Labor
6. Labor Organization Financial Reports — U.S. Dept. of Labor
7. Compliance reports required by government agencies, e.g. REA,
SBA
8. Contractors’ prequalification reports to state highway de
partments
9. Report to credit rating bureaus, e.g. Dun and Bradstreet
Other (specify)

Freq.

Occas. Never

PAST
No
Info.

Freq.

Occat. Never

No
Info.
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c. Management and Other Services
1. Accounting machine and office equipment studies
2. Actuarial calculations
3. Arbitration (commercial or labor)
4. Asset revaluation studies
5. Attitude surveys
6. Budgets
7. Business acquisitions (purchase investigations)

8. Clerical work simplification, methods, forms
9. Collective bargaining, labor negotiation studies
10. Cost allocation
11. Differential cost studies
12. Distribution cost studies
13. Distribution methods (channels of distribution)
14. Electronic data processing
15. Evaluation of management, management audit
16. Financing, selection of sources of capital
17. Government contracts, renegotiation
18. Information flow studies
19. Inspection, quality control (other than statistical)
20. Insurance coverage
21. Inventory control
22. Job description and evaluation
23. Labor grievances
24. Lease or buy analysis
25. Linear programming
26. Maintenance planning, scheduling
27. Make or buy analysis
28. Market analysis
29. Material handling and storage
30. Mergers
31. M erit rating

32. Office layout
33. Organization design, fixing responsibility, flow of authority, etc.
34. Personnel compensation
35. Personnel evaluation
36. Personnel recruitment
37. Personnel selection, testing
38. Personnel training

PAST

PRESENT

TYPE OF SERVICE
Freq.

Occas. Never

No
Info.

Freq.

Occas. Never

No
Info.

APPENDIX

c. Management and Other Services (Cont.)
39. PERT, CPM (network analysis)
40. Plant layout
41. Plant location
42. Price determination
43. Production control, production scheduling
44. Public relations
45. Punch card systems
46. Queueing problems
47. Reorganizations
48. Replacement of plant and equipment studies
49. Return on investment studies
50. Sales forecasting
51. Simulation
52. Statistical quality control
53. Wage incentives
54. Work simplification and measurement, non-clerical

d. Preparation of Tax Returns
(federal, state and local as required)
1. Capital stock
2. Corporate organization and qualification
3. Corporation income
4. Employee trusts
5. Estates and inheritance
6. Excise taxes
7. Exempt organizations
8. Franchise taxes
9. Gift tax
10. Gross receipts taxes
11. Individual income
12. Occupancy
13. Partnership income, unincorporated business
14. Payroll taxes
15. Personal trusts
16. Property taxes (real and personal)
17. Sales and use taxes

PAST

PRESENT

TYPE OF SERVICE
Freq.

Occas. Never

289
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No
Info.

Freq.

Occas. Never

No
Info.
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TYPE OF SERVICE

e. Tax Problems (federal, state, local as
required) involving:
1. Closely held corporations
2. Consolidations
3. Employee trusts, formation, operation, etc.
4. Estate planning
5. Executive compensation
6. Foreign operations
7. Form of business organization
8. Liquidations
9. Multi-state operations
10. Reorganizations, mergers, acquisitions
Other (specify)

f. Tax Problems (federal, state, local as
required) peculiar to special industries
1. Banks and savings and loan assocs.
2. Cooperative housing
3. Department stores
4. Farm cooperatives
5. Farming
6. Insurance companies
7. Oil, gas, etc.
8. Public utilities
9. Radio and Television
10. Real estate
11. Security or commodity brokers, dealers
Other (specify)

g. Technical Tax Accounting Services
during:
1. Audit by revenue agent (field and/or office)
2. Informal conference
3. Appellate Division proceedings
4. Formal litigation (Tax Court, District Court, Court of Claims,
etc.)

h. Preparation of Clients’ Records
and Statements
1. Non-audited statements
2. Books of account

PRESENT
Freq.

Occas. Never

PAST
No
Info.

Freq.

Occas.

Never

No
Info.
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3. SOURCES OF REVENUE

a.
Please indicate the percentage of your firm’s gross fees derived from each of the fol
lowing areas of service:
AREA OF SERVICE

PRESENT

PAST

1. Auditing
2. Taxes
3. Management Services
4. Preparation of Clients’ records and statements
Other (specify)
100%

100%

b. Please indicate the percentage of your firm’s gross fees derived from each of the follow
ing classes of client:

CLASS OF CLIENT

PRESENT

PAST

1. Business and Industry
2. Regulated Industry (banks, insurance companies, public utilities)
3. Government (federal, state, municipal, govt. Corp., military)
4. Non-profit Institutions
Other
100%

100%

4. COMMENTS CONCERNING THE FUTURE

If your firm expects to make any changes w ith respect to services rendered to clients,
please use this space to describe your plans.

(U se reverse side of sheet if necessary)
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PROFESSIONAL STAFF

The objective of this section is to determine whether there have been significant changes
over the past ten to fifteen years in the composition of the professional staff of your firm
as to rank, function and qualifications. Please read through this entire section (Ques
tions 5 through 9) before answering any of the questions.
5. RANK AND FUNCTION

The following table has been designed to obtain analyses of your professional staff
by their rank and by the functional categories in which they are primarily engaged. We
ask th at you fill in the number of professional staff in each of the designated categories.
If your staff is not departmentalized at the present time and/or was not so departmental
ized in the past, merely fill in the “ Total” columns at the right of each part of the table.
If any of the categories of rank do not coincide w ith those of your firm, please use the
rank that most nearly approximates your own firm’s designation, indicating any dis
tinctions where you deem it necessary.

PAST

PRESENT
RANK
Aud.

Partners
Principals
Managers
Seniors
Semi-Seniors
Juniors

Total

Tax

Mgmt.
Serv.

Other (specify)

Total

Aud.

Tax

Mgmt.
Serv.

Other (specify)

Total
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6. EDUCATION AND PROFESSIONAL STATUS

a.

Please indicate the number of your professional staff (including partners) whose

highest degree attained is indicated in the column at the left. No one staff man should be

listed in more than one category, e.g. a man w ith both a bachelor’s and master’s degree
should be listed under “ master’s degree” only, not under both.
DEGREE

PRESENT

PAST

Doctor’s degree
Master’s degree
Law degree
Bachelor’s degree
No college degree
Total professional staff, including partners

b. Please indicate the number of your professional staff (including partners) who are:

PROFESSIONAL STATUS

PRESENT

PAST

CPAs
Non CPAs

7. FIELDS OF SPECIALIZATION

The following tables have been designed to obtain analyses of your professional staff
(including partners) according to the subject of their college major, both in their under
graduate and graduate work, if any. In the event th at an individual earned a degree with
more than one major, please consider only his principal major.
We ask that you fill in the number of professional staff (including partners) in each
of the designated categories.
Please note that those individuals w ith more than one degree will be tallied more than
once. For example, a man w ith a bachelor’s degree in liberal arts and a master’s in account
ing will be tallied in both places, respectively.
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If your staff is not departmentalized by function at the present time and/or was not so
departmentalized in the past, merely fill in the two “ Total’' lines at the bottom of the
table.

PROFESSIONAL STAFF WITH DEGREES
(INCLUDING PARTNERS)
A cct.
and/or
Tax

Audit staff with
Bachelor’s degrees in
Graduate degrees in
Tax staff with
Bachelor’s degrees in
Graduate degrees in
Management services staff with
Bachelor’s degrees in
Graduate degrees in
Other (specify)
Bachelor’s degrees in
Graduate degrees in
Other (specify)
Bachelor’s degrees in
Graduate degrees in
TOTAL professional staff,
including partners, with
Bachelor's degrees in
Graduate degrees in

PRESENT

PAST

Major Field of Study

Major Field of Study

Other
Bus.
Areas

Law

Engr.

Arts
and
Sci.

Acct.
and/or
Tax

Other
Bus.
Areas

Law

Engr.

Arts
and
Sci.
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8. OUTSIDE CONSULTANTS

Will you please indicate here whether your firm engages(d) outside consultants (in
cluding other CPAs) to enable it to perform services for clients. If you do not (have not)
engaged in this practice, please indicate “ none.”
T Y PE OF

N A T U R E OF T H E

OU TSID E CON SU LTA N T

E N G A G E M E N T IN V O L V E D

PRESENT:

PAST:

9. COMMENTS CONCERNING THE FUTURE

If your firm expects to make any changes in personnel policies w ith respect to any of
the areas dealt w ith in the above sections, please use this space to describe your plans.

(Use reverse side of sheet if necessary)
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STAFF TRAINING AND DEVELOPMENT

The objective of this section is to determine w hat changes have taken place over the past
ten to fifteen years in staff training and development programs of public accounting firms.
Please read through this entire section (Questions 10 through 14) before answering any
of the questions.
10. TYPE OF PROGRAM

a.
Please indicate ( ) which of the following approach(e s ) your firm uses (used) in
training and developing its professional staff.

PROGRAM

PRESENT

PAST

1. Courses given by professional societies (AICPA, state societies, etc.)

2. Courses given by your own firm including lectures, group discussions,
etc.

3. Courses given in colleges, universities, and other schools (other
than CPA examination coach courses and those leading to a degree)

Other (specify)

b.
Please indicate the approximate percentage of gross fees spent on training and devel
opment activities (including salaries of instructors, trainees, etc.)
PRESENT

PAST

NOTE: With reference to question 10a above, line 2, “ Courses given by your own firm,” if you have checked

neither column, please ignore questions 11 through 13, and go on to question 14.
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11. SUBJECTS

Please indicate ( ) which of the following topics are (were) covered in the internal
courses your firm gives (gave) in training and developing its professional staff. Note that
the form below is designed to provide information concerning courses given to relatively
inexperienced beginners and/or to more experienced staff men, including partners.

SUBJECT

PRESENT

PAST

Given to

Given to

Beginners

a. Accounting principles, theory
b. Administration of your own firm (managing engage
ments, evaluating staff, etc.)
c. Auditing principles, theory, standards
d. Auditing procedures, techniques
e. Basic systems
f. Operations research
g. Production control
h. Professional ethics
i. Punch card and/or computer systems
j. Report writing
k. S.E.C.
l . Special industry problems (brokerage, banking, etc.)
m. Statistical sampling
n. Taxation
Other (specify)

Others

Beginners

Others
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12. INSTRUCTORS

Please indicate ( ) who instructs in the internal courses your firm gives (gave) in
training and developing its professional staff.
INSTRUCTORS

PRESENT

PAST

a. Member(s) of the staff, including partners
b. Outside professional teacher(s)
c. Representatives of manufacturers of accounting equipment, etc.
Other (specify)

13. TEACHING APPROACH

Please indicate ( ) which of the following are (were) used in the internal courses
your firm gives (gave) in training and developing its professional staff.
TEACHING APPROACH

PRESENT

PAST

a. Lectures
b. Case problems
c. Textbook(s)
d. Material published by manufacturers of accounting equipment, etc.
Other (specify)

14. COMMENTS CONCERNING THE FUTURE

If your firm expects to make any changes in their professional staff training and
development program, please use this space to describe your plans.

(Use reverse side of sheet if necessary)
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TA B LES 1a AND 1b - TH E A U D IT FUNCTION: Question 1
TA B LE 1a
SIZE OF SAMPLES

The Question:

In your conduct of audits for clients, what has
been the direction of change with respect to the
volume of testing performed, i.e., size of samples?
The Responses:
Size of Staff,
Including Partners
and Principals

More

□ More

□ Less

□ No change

Percentage of Firms
Total
Answering
Number of
No
Not Answering Questionnaires
This Question
Received
Less
Change

Sole practitioners
2 to 5
6 to 15
16 to 35
36 to 99
100 and over

16.7%
30.0
29.6
29.8
6.3
9.1

17.5%
18.2
34.7
55.2
68.7
90.9

47.4%
42.0
33.4
15.0
25.0

18.4%
9.9

-

-

All Firms

27.2%

30.3%

35.7%

2.2
—
-

114
374
317
107
32

11

6.8 %

955

TA B LE 1 b -R E V IE W OF IN TE R N A L CONTROL
The Question:
In relation to the total time devoted to an audit
engagement, what has been the direction of change
with respect to the percentage of the total time
devoted to review of the client's system, evalua
tion of the effectiveness of internal control, etc.?
The Responses:
Size of Staff,
Including Partners
and Principals

More

Sole Practitioners 43.8%
53.3
2 to 5
76.4
6 to 15
84.1
16 to 35
78.1
36 to 99
100.0
100 and over
All Firms

64.7

□ More

□ Less

□ No change

Percentage of Firms
Total
Answering
Number of
Not Answering Questionnaires
No
This Question
Received
Change
Less
7.0%
5.6

2.2
0.9
—
-

3.9

30.7%
31.3
19.5
15.0
21.9

18.4%
9.9
1.9

-

-

24.8

-

6.7

114
374
317
107
32

11
955
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TABLES 1cl AND 1 c I I - T H E

AUDIT FUNCTION: Question 1
STATISTICAL SAMPLING

The Question:
Do you apply the techniques of statistical sampling in the fol
lowing areas?
I. Determination of adequate sample size.

□ Yes

□ No

11. Use of random number tables in the selection of the specific
documents or other items that constitute a proper random
sample.
□ Yes
□ No

The Responses:
TABLE 1cl - Determination of Sample Size
Size of Staff,
Including Partners
and Principals

Percentage of Firms
Answering
Not Answering
Yes
No

Sole practitioners
2 to 5
6 to 15
16 to 35
36 to 99
100 and over

29.0%
33.4
33.4
36.4
37.5
72.7

60.8
65.3
61.7
62.5
27.3

All Firms

33.8%

61.5%

56.2%

14.8%
5.9
1.3
1.9

Total
Number of
Questionnaires
Received
114
374
317
107
32

11
4.7%

955

TABLE 1c l l — Use of Random Number Tables
Size of Staff,
Including Partners
and Principals

Percentage of Firms
Answering
Not Answering
Yes
No

Sole practitioners
2 to 5
6 to 15
16 to 35
36 to 99
100 and over

14.0%
15.2
19.9
13.1
21.9
63.6

67.5%
77.0
76.1
80.4
78.1
36.4

18.4%
7.8
4.1
6.5

All Firms

17.2%

75.5%

7.3%

Total
Number of
Questionnaires
Received
114
374
317
107
32

11
955

B
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TA B LE 1d — TH E A U D IT FUNCTION: Question 1
Use of Punch Card and EDP Equipment
The Question:
Where such equipment is available, do you utilize punch card
and/or electronic data processing equipment in performing certain
audit steps, e.g., verifying footings, extensions and other computa
tions; selecting transanctions or items to be vouched or confirmed?

□ Yes

□ No

The Responses:
Size of Staff,
Including Partners
and Principals

Percentage of Firms
Answering
Not Answering
No
Yes

Sole practitioners
2 to 5
6 to 15
16 to 35
36 to 99
100 and over

21 . 1%
24.0
36.4
58.9
65.6
81.8

48.2%
56.0
54.9
40.2
31.3
18.2

30.7%

All Firms

33.8%

51.5%

14.7%

20.0
8.8

0.9
3.1
-

Total
Number of
Received
114
374
317
107
32
11

955

TA B LES 1el AND 1 e I I - T H E A U D IT FUNCTION: Question 1
USE OF TH E C L IE N T’S STAFF
The Question:
Do you delegate to the client’s staff any of the following activi
ties relating to your performance of the audit?
I. Preparation of schedules to be included in your working
papers.
□ Yes
□ No

II. Performance of selected audit steps, subject to your review,
by the client’s internal audit staff.
□ Yes
□ No

APPENDIX

The Responses:
TABLE 1e l - Preparation of Audit Schedules
Size of Staff,
Including Partners
and Principals
Sole practitioners
2 to 5
6 to 15
16 to 35
36 to 99
100 and over
All Firms

Percentage of Firms
Not Answering
Answering
Yes
No
64.8%
77.8
89.0
91.6

100.0
100.0
82.5%

21.9%
17.4
9.8
8.4

13.2%
4.9
1.3

Total
Number of
Questionnaire
Received

—

—

114
374
317
107
32

-

-

11

13.7%

—

3.8%

955

TABLE 1eI I - Performance of Selected Audit Steps
Size of Staff,
Including Partners
and Principals

Percentage of Firms
Answering
Not Answering
Yes
No

Sole practitioners
2 to 5
6 to 15
16 to 35
36 to 99
100 and over

28.0%
33.7
33.2
41.1
53.1
81.8

57.0%
57.7
65.0
58.0
43.8
18.2

14.9%

All Firms

34.9%

59.2%

5.9%

8.6
1.8
0.9
3.1
—

Total
Number of
Questionnaires
Received
114
374
317
107
32

11
955
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TABLE 2 -T Y P E S OF SERVICES PERFORMED: Question 2
The Question:
Please indicate (V) on each of the following lines, your firm ’s experience in render
ing the following types of service, that is, frequently, occasionally, or never. The fourth
column at the right of each of the “Present” and “Past” columns is provided for those
instances where not enough information is available to answer with respect to a given
type of service.
The Responses:
All Firms Who Answered Both Present and Past
Percentage of the Number of Firms Answering Both Present and Past
(847 Firms Responding)

Present

Type of Service

a. AUDIT REPO RTS-G ENERA L Freq. Occas. N /N I
1. Unqualified opinions
2. Qualified opinions
3. Disclaimers of opinions

55
23
45

b. SPECIAL REPORTS
1. SEC registrations
2
4
2. SEC annual reports
3. Broker/dealer questionnaires
for SEC and/or stock
4
exchanges
4. Cost certifications required by
government agencies, e.g., rate
1
increase applications to FPC
5. Employer Welfare or Pension
Plan annual reports — U.S.
11
Dept. of Labor
6. Labor Organization Financial
4
Reports — U.S. Dept. of Labor
7. Compliance reports required
by government agencies, e.g.,
4
REA, SBA
8 . Contractors’ prequalification
reports to state highway
13
departments
9. Report to credit rating
bureaus, e.g., Dun and
46
Bradstreet
Other (specify)
3

39
65
41

3

Past
No.
Res.

8
10

3
4
4

22

67
67

19

Freq. Occas. N /N I
37

12

41

51
62
38

17

3
4
4

7
7

2
2

14
14

77
77

7
7

71

6

3

14

76

7

18

74

7

1

13

79

7

46

37

6

3

27

64

6

26

63

7

2

16

75

7

46

43

7

2

28

63

7

31

49

7

10

29

54

7

43
3

6
2

5
92

40
3

48
3

7

5
92

24

22

9

No.
Res.

2
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TA B LE 2 — (continued)
Typ e of Service
c. M AN AG EM EN T AND O TH E R
SERVICES
1. Accounting machine and
office equipm ent studies
2. Actuarial calculations
3. Arbitration (commercial or
labor)
4. Asset revaluation studies
5. A ttitude surveys
6. Budgets
7. Business acquisitions
(purchase investigations)
8. Clerical work sim plification,
methods, forms
9. Collective bargaining, labor
negotiation studies
10. Cost allocation
11. Differential cost studies
12. Distribution cost studies
13. Distribution methods
(channels of distribution)
14. Electronic data processing
15. Evaluation of management,
management audit
16. Financing, selection of
sources of capital
17. Governm ent contracts,
renegotiation
18. Inform ation flow studies
19. Inspection, quality control
(other than statistical)
20. Insurance coverage
21. Inventory control
22. Job description and
evaluation
23. Labor grievances
24. Lease or buy analysis
25. Linear programming
26. Maintenance planning,
scheduling
27. Make or buy analysis
28. Market analysis

Present

Past

No.
Freq. Occas. N/NI Res.

No.
Freq. Occas. N/NI Res.

19

1

8

65
12

11
80

5
7

—

17
43

7

—

6
8
6

—

62
9

25
84

5
7

82
58

7

7

11
35
4
62

18

69

76
49
84
7

23

68

4

5

10

73

12

5

26

63

5

6

14

67

13

5

9

6
61
23
33

87
23
67
58

7

28
41

84
13
62
49

19
44

71
39

8
7

2

15
16

76
75

8

10
4

38

51

7

2

24

67

7

24

61

9

6

13

62

19

6

24
30

67
60

8

4

29
21

59
71

8

5
54
61

86

8
6

4
55
61

88

33
27

8
6

3

41

31
4
54

60
87
34
89

8

85
72
83

8

—

2

—

—

15
3
3

2

1
3

1
1
15
1
1
2
1

8

66

6
67
4
10
27
12

7
7

1

7

—

6

10

7
7

7

2
2

1

1

—

5

25
18

48
85
12
87

8
8

—

81
64
79

8

6
8

7

8

1
6

1

—

2

1

2

7

20
8

88

6
8

25

6

14
16

6
8
7

7

7

5

9

6
8

7

8
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TA B LE 2 - (continued)

C.

Present
Type of Service
M ANAGEM ENT AND OTHER
No.
SERVICES (Cont.)
Freq. Occas. N/NI Res.

29. Material handling and
storage
30. Mergers
31. Merit rating
32. Office layout
33. Organization design, fixing
responsibility, flow of
authority, etc.
34. Personnel compensation
35. Personnel evaluation
36. Personnel recruitment
37. Personnel selection, testing
38. Personnel training
39. PERT, CPM (network
analysis)
40. Plant layout
41. Plant location
42. Price determination
43. Production control, production
scheduling
44. Public relations
45. Punch card systems
46. Queueing problems
47. Reorganizations
48. Replacement of plant and
equipment studies
49. Return on investment studies
50. Sales forecasting
51. Simulation
52. Statistical quality control
53. Wage incentives
54. Work simplification and
measurement, non-clerical

1

Past
No.
Freq. Occas. N/NI Res.

1

2

20
63
9
39

82
52

5
10
7
13
10
8

52
65
54
56
48
48

35
19
32
24
35
37

8

2

6

5
4

2

89
82
73
35

8
7

—

8

—

10

1

1
—

1

11

4

18
54

2
2

20
21

6

42
3
65

-

8

71
20

70
70
44
88
20

8
7
8
7

7
7
7
7

3

1
2

6

5
5

1

14
51
6
29

78
40
85
62

8
7

39
57
46
55
44
43

51
32
43
32
44
45

8
6
7
7
7
7

1

90
85
80
48

8
8
8
7

76
77
70
89
35

8
7
8
9
7

8

7

2

7
12
43

8
7
8
9
7

1
1

15
15

2

20

2

-

7
6

4

54

1

65
40
55
88

2

26
50
35
3
3
41

50

7
7
9
9
7

55
25
44

8
7

86

5

35
60
42
4
5
55

33

9
9
7

2

17

72

9

1

14

76

9

41

27

25

8

41

27

25

7

32
93
30
33
44
39
69

37
3
44
54
44
52
18

24

7
4
7
4
5
4
5

25

40
9
34
52
44
53
20

28

7
4
7
4
5
4
5

2
8
6

1
—

86

8

3
3
-

88

d. PREPARATION OF TAX
RETU R N S (FEDERAL, S TA TE
AND LOCAL AS REQUIRED)
1. Capital stock
2. Corporate organization and
qualification
3. Corporation income
4. Employee trusts
5. Estates and inheritance
6. Excise taxes
7. Exempt organizations
8. Franchise taxes

-

19
9
7
5
8

86
17
23
40
29
64

1
42
21
11
14
11

APPENDIX

TABLE 2 - (continued)
Type of Service
d. PREPARATION OF TAX
RETURNS (FEDERAL, STATE
AND LOCAL AS REQUIRED)
9.
10.
11.
12.
13.
14.
15.
16.
17.

Gift tax
Gross receipts taxes
Individual income
Occupancy
Partnership income,
unincorporated business
Payroll taxes
Personal trusts
Property taxes (real and
personal)
Sales and use taxes

Present
Freq. Occas. N/NI
39
39
95
16

52
30
1
23

90
75
29
45
58

e. TAX PROBLEMS (FEDERAL,
STATE, LOCAL AS REQUIRED)
INVOLVING:
1. Closely held corporations
83
2. Consolidations
13
3. Employee trusts, formation,
operation, etc.
19
4. Estate planning
32
5. Executive compensation
26
6. Foreign operations
2
7. Form of business
organization
54
8. Liquidations
23
9. Multi-state operations
14
10. Reorganizations, mergers,
acquisitions
19
Other (specify)
f. TAX PROBLEMS (FEDERAL,
STATE, LOCAL AS REQUIRED)
PECULIAR TO SPECIAL
INDUSTRIES
1. Banks and savings and
loan assocs.
2. Cooperative housing
3. Department stores
4. Farm cooperatives
5. Farming
6. Insurance companies
7. Oil, gas, etc.
8. Public utilities
9. Radio and television
10. Real estate
11. Security or commodity
brokers, dealers
Other (specify)

5
24

Past
No.
Res.

Freq. Occas. N/NI

No.
Res.

52

4
7
4
9

33
36
94
14

51
29
1
21

12
29
1
56

4
6
4
9

7
21
48

1
18

3
3
5

88
75
22

8
19
41

1
3
31

3
3
6

37
32

13
6

5
4

39
52

39
32

18
11

4
5

12
55

1
27

4
5

71
8

21
45

4
42

4
5

52
55
58
25

23
9
11
67

6
4
5
6

8
15
17
1

36
52
55
14

50
29
24
79

6
4
4
6

38
66
55

3
6
25

5
5
6

40
40
14

49
49
66

6
6
15

5
5
5

—

62

13

6

9

47

38

6

1

1

1

97

1

1

1

97

15
1
9
4
28
5
11
5
5
48

28
10
30
14
44
21
31
22
22
41

51
82
55
75
22
68
51
66
66
5

6
7
6
7
6
6
7
7
7
6

9
1
7
3
23
3
9
4
4
34

23
5
29
14
43
18
27
18
20
48

62
87
58
76
28
73
57
71
70
12

6
7
6
7
6
6
7
7
6
6

5
4

24
-

62
2

9
94

4
2

21
2

66
2

9
94

B
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TABLE 2 - (continued)

Type of Service
Present
g. TECHNICAL TAX ACCOUNTING
SERVICES DURING:
Freq. Occas. N /N I
1. Audit by revenue agent (field
and/or office)
2. Informal conference
3. Appellate Division
proceedings
4. Formal litigation (Tax Court,
District Court, Court of
Claims, etc.)

20

Past
No.
Res.

Freq. Occas. N /N I

68

3

No.
Res.

77
48

45

4

3
3

40

26
46

11

3
3

20

51

25

4

17

45

34

4

2

30

62

6

2

24

68

6

74
51

20

2
4

4
4

73
57

20

41

34

3
5

4
4

h. PREPARATION OF CLIENTS'
RECORDS AND STATEMENTS
1. Non-audited statements
2. Books of account
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TABLE 3a - Sources of Revenue by Area of Service: Question 3a
The Question:
Please indicate the percentage of your firm ’s gross fees derived from each of the follow
ing areas of service:
The Responses:
Firms Answering Both Present and Past
1 Man
Pres. Past

2 -5
Pres. Past

6 - 15
Pres. Past

1 6 -3 5
Pres. Past

3 6 -9 9
Pres. Past

100 and
Over
Pres. Past

1. Auditing
Present
Past

23.0

28.5

37.7

51.1

57.6

70.2

2. Taxes
Present
Past

32.9

Area of Service

3. Management services
Present
Past
4. Preparation of clients’ records
and statements
Present
Past
5. Other
Present
Past
Number of firms answering this
question both present and
past:
Present*
Past

28.6

8.1

26.8

1.4

79

303
121

* Includes 17 firms who did not indicate their past size.

86

264
350

217

8.8

2.3
3.3

1.6

0.3

1.6

1.8
0.4

0.6

10.8

4.0

0.7

0.8
1.0

1.6

11.0

1.3

10.0

21.6

15.9

8.2

8.2

18.0

72.0

20.2

4.7

4.7

33.5

23.4
26.2

7.5

10.0

26.4
39.2

0.8

27.9

5.3

3.8

71.8

53.9

26.2

27.2

29.3
30.0

9.4

39.4

25.0

19.6

26
46

7
9

5
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TABLE 6a - Professional Staff by Highest Degree Attained: Question 6a
Percentage of Each to
Total Professional Staff
The Question:
Please indicate the number of your professional staff (including partners) whose
highest degree attained is indicated in the column at the left. No one staff man
should be listed in more than one category, e.g., a man with both a bachelor's and
master’s degree should be listed under “master’s degree” only, not under both.
The Response:
FIRMS ANSWERING BOTH PRESENT AND PAST

One
Pres. Past
Doctor's degree
Master's degree
Law degree
Bachelor’s degree
No college degree
Number of firms
responding to this
question both
present and past

0.

0.

10.0
9.2
2.5
5.7
70.0 70.8
14.3 17.5

70

120

SIZE OF FIRM
2 -5
6 -1 5
Pres. Past
Pres. Past

1 6 -3 5
Pres. Past

0.2
0.3
4.8
4.8
3.4
3.2
55.6 53.7
36.1 37.9

0.05
4.2
2.5
61.8
31.5

0.04
0.1
0.1
3.5
5.3
2.8
3.0
1.9
2.3
57.6
68.2 60.8
35.8
24.6 34.0

302

285

232

367

90

46

36 and Over
Pres. Past
0.06
4.9
4.0
80.4
10.7

0.14
3.6
4.9
78.0
13.4

31

13

APPENDIX

TABLE 7a - Distribution of College Majors: Question 7
All Firms That Answered Both Present and Past
The Question:
The following tables have been designed to obtain analyses of your professional
staff (including partners) according to the subject of their college major, both in their
undergraduate and graduate work, if any. In the event that an individual earned a
degree with more than one major, please consider only his principal major.
We ask that you fill in the number of professional staff (including partners) in each
of the designated categories.
Please note that those individuals with more than one degree will be tallied more
than once. For example, a man with a bachelor’s degree in liberal arts and a master’s
in accounting will be tallied in both places, respectively.
The Responses:
College majors, expressed as a percentage distribution of all degrees held by all
professional staff, including partners.

College major
Accounting
and taxes
Other business
areas
Law
Engineering
Arts and sciences
Number of firms
responding*

Sole
Practitioners
2 -5
Pres. Past
Pres. Past
78.5 83.8

81.1 80.2

6-15
Pres. Past

36 and Over
16-35
Pres. Past Pres. Past

80.8 80.2

86.6 88.8

87.7

4.6
6.2
1.5
9.2

5.1
2.0
1.0
8.1

4.7
3.7
0.5
10.0

5.3
4.6
1.1
8.8

9.8
3.2
0.7
5.5

9.1
3.2
0.9
6.6

5.2
2.2
0.3
5.7

6.2
3.2
0.2
1.6

5.3
3.2
0.3
3.5

58

91

219

278

232

186

71

31

14

0**

* Includes 4 firms who did not indicate their past size, and 4 firms in the 36 and
over group who did not answer this question as to past.
** Many of the responses could not be used (see Footnote 27, p. 158, Chapter 11),
leaving too few firms to insure that the data are representative.
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TA B LE 7b — College Degrees per Staff Member: Question 7
All Firms
That Answered Both Present and Past
The Responses:
College degrees, expressed as the number of degrees per professional staff member,
including partners.

Level of Degree

Sole
Practitioners
Pres. Past

2—5
Pres. Past

6 — 15
Pres. Past

16 — 35
Pres. Past

36 and Over
Pres. Past

Bachelor’s
Graduate
Law
Total

.931 .956
.121 .110
.069 .022
1.121 1.088

.701
.047
.035
.783

.703
.044
.021
.768

.705
.043
.017
.765

.618
.015
.021
.654

.879
.099
.019
.997

71

31

14

Number of firms
responding*

58

91

219

.696
.046
.035
.777
278

232

.605
.031
.022
.658
186

0**

* Includes 4 firms who did not indicate their past size, and 4 firms in the 36 and
over group who did not answer this question as to past.
** Many of the responses could not be used (see Footnote 27, p. 158, Chapter 11),
leaving too few firms to insure that the data are representative.

APPENDIX

TA B LE 11 - Subjects Offered in Internal Staff Training and Development Programs:
Question 11
The Question:
Please indicate (V ) which of the following topics are (were) covered in the internal
courses your firm gives (gave) in training and developing its professional staff. Note
that the form below is designed to provide information concerning courses given to
relatively inexperienced beginners and/or to more experienced staff men, including
partners.
The Responses:
FIRMS ANSW ERING BOTH P R E S E N T AND PAST
Expressed as the Percentage That the Number of Firms Responding to
Each Line Bears to the Total Number of Firms Answering This Question
Subject:
a. Accounting principles, theory
b. Administration of your own firm
(managing engagements, evaluating
staff, etc.)
c. Auditing principles, theory, standards
d. Auditing procedures, techniques
e. Basic systems
f. Operations research
g- Production control
h. Professional ethics
i. Punch card and/or computer systems
j. Report writing
k. S.E.C.
l. Special industry problems
(brokerage, banking, etc.)
m. Statistical sampling
n. Taxation
O. Other

All Firms
Present
Past
Beginners Others
Beginners Others
57.1

41.3

49.5

37.5

21.7
67.4
76.1
25.0
2.7
1.1
52.2
18.5
33.2
3.3

49.5
54.9
64.7
33.7
9.2

19.0
60.3
71.2
22.3
3.3

6.0

1.1

45.1
32.1
53.8
19.0

46.7
7.1
27.2
1.1

38.6
47.3
53.8
26.6
6.0
3.8
39.7
15.2
45.1
13.0

14.7
9.2
85.3
4.3

26.6
14.1
85.9

12.5
5.4
81.5
2.7

22.3
6.5
80.4
2.7

6.0

Number of firms responding to this question both present and past: 184
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Appendix C
T he pages which follow have been excerpted by permission from the
First Draft of a report entitled “Tentative Recommendations for the
Undergraduate Mathematics Program of Students in the Biological,
Management, and Social Sciences,” issued in January 1964 by the Com
mittee on the Undergraduate Program in Mathematics of the M athe
matical Association of America.
Studies undertaken by CUPM were supported by the National Sci
ence Foundation. T he Committee was charged with “making recom
mendations for the overall improvement of college and university
mathematics curricula at all levels and in all educational areas.”1 T h e
Panel on Mathematics for the Biological, Management, and Social
Sciences comprised the following persons:
John

G.

Kem eny

D e p a r t m e n t of M a th e m a tic s
D a r t m o u t h C ollege
C h a irm a n
J oseph

B erger

D e p a r t m e n t of Sociology
Stan fo rd U n iv e rsity
R

obert

R. B

u sh

D e p a r t m e n t of P sych o lo gy
U n iv e r s ity of P e n n sy lv a n ia
D

a v id

G

ale

D e p a r t m e n t of M a th e m a tic s
B r o w n U n iv e r sity

T

heodor

D . S t e r l in g

D e p a r t m e n t of P r e v e n tiv e
M e d ic i n e
U n iv e r s ity of C in c in n a ti
G

erald

L. T

ho m pso n

G r a d u a te School o f I n d u s tria l
A d m in i s tr a tio n
C arnegie I n s ti tu te of T e c h n o lo g y
R

obert

M. T

hrall

D e p a r t m e n t of M a th e m a tic s
O b e r l in C ollege

D e p a r t m e n t of E n g in e e r in g
M a th e m a tic s
U n iv e r sity of M ic h ig a n

H

A. W . T

Sa m u e l

arold

G

oldberg

K uhn

D e p a r t m e n t of M a th e m a tic s
P r in c e to n U n iv e r sity
F r e d e r ic k M

o steller

D e p a r t m e n t of Statistics
H a r v a r d U n iv e r sity

ucker

D e p a r t m e n t of M a th e m a tic s
P rin c e to n U n iv e r sity
G e o f f r e y S. W

a tso n

D e p a r t m e n t of Statistics
T h e Johns H o p k i n s U n iv e r sity

1 Report, p. 1. Additional direct citations will not be made in footnotes, because
the entire appendix has been drawn from the Panel Report.
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Following an introductory note stating th at recom m endations are
tentative and inviting discussion and comm ents, the BMSS Panel R e
port appears as follows:

Introduction
T h e C om m ittee on the U ndergraduate Program in M athem atics rec
om mends that departm ents of m athem atics offer courses designed for
the needs of students in the biological, m anagem ent, and social
sciences (BMSS).
T h ere is an increasing need for im proved undergraduate m athe
matical training for fu tu re graduate students in the BMSS areas. T h e
Social Science Research Council years ago recom m ended substantial
undergraduate m athem atical training for fu tu re social scientists. T h e
following recom m endations are in the same spirit as those m ade by
the SSRC. T h e re is also increasing use of advanced m athem atics in
many branches of biology and m edicine. M ore recently, some graduate
schools of business have been req u irin g m ore m athem atical prepara
tion of entering students, and have been introducing sophisticated
m athem atical courses as part of their own program s.
A survey of this Panel has shown that graduate schools in all BMSS
areas would like to have m ore m athem atical training for their entering
students, b u t that very few of these students today have enough p rep 
aration, or preparation of the type needed. Since the exact need of
BMSS students is hard to predict, they benefit most from preparation in
considerable breadth in both classical and m odern topics in m athe
matics. Of special im portance are elem entary analysis, probability and
statistics, and linear algebra.
Since high speed com puters are sure to play an increasingly im p o rt
a nt role in all BMSS areas, prospective graduate students should have
the m athem atical train in g necessary for data processing, and should
have some experience w ith com puters.
T h e problem is to provide this varied train in g in the lim ited tim e
BMSS students have available for m athem atics d u rin g their u n d e r
graduate years. It is, therefore, im p o rtan t to recognize that they need
m athem atics prim arily as a language for scientific reasoning, and that
they do not need as m uch training in detailed techniques as m athe
matics and physical science students. N or is it reasonable to expend
as m uch tim e on rigorous proofs for BMSS students as for m athem atics
majors. Also, m ore stress should be placed on applications which are of
special interest in the biological and social sciences.
T hese reasons have convinced C U PM that special courses m ust be
developed for BMSS students.
T h e follow ing com m ents are offered in order to clarify basic assum p
tions and o th er features of the recom m endations.

APPENDIX

1. B ackground of the students. In recent years much effort has
been expended to improve mathematics education in the elementary
and secondary schools. Several programs of improvement in secondary
schools have already had considerable effect and can be expected to
have a great deal more. T h e recommendations described herein are
not based upon the assumption that students have studied a particular
set of materials in the secondary school, but we do assume that the
underlying theme of these new programs will become increasingly
prevalent. In particular, we assume that mathematics courses in the
secondary school will contain a judicious m ixture of motivation,
theory, and applications, and that students will be accustomed to care
and precision of mathematical thought and statement.
2. Prerequisites. We assume that students in the BM SS areas
are prepared to begin their collegiate mathematics with a calculus
level course, and that all prerequisites for calculus will be taught in
high school; though at present it may be necessary to include some
analytical geometry in the first-year course. T h e Panel recognizes that
some departments of mathematics offer rem edial courses, and in some
cases on a credit basis, in order to correct other deficiencies. However,
the Panel cannot consider remedial courses as part of a valid college
program. In any case, the final level of attainment, rather than the
num ber of courses, should serve as an indication of proficiency.
Specifically, it is assumed that students have at least some acquaint
ance with sets, functions, trigonometric functions, mathematical induc
tion, binom ial coefficients, and the summation notation.
3. Counseling. Historically, mathematics has been closely allied
to the physical sciences, especially to physics. In secondary schools and
in elementary undergraduate courses, applications of mathematics have
usually been lim ited to the physical sciences. Therefore, it is not un
common for students whose interests lie in other fields to enroll in a
bare minim um of mathematics courses. If students are to possess the
prerequisites stated above, then proper counseling both at the high
school and collegiate level is imperative. Students must be made aware
of the doors that are closed to them in BM SS fields as well as in physical
sciences and engineering when they terminate their study of mathe
matics prematurely. We intend to transmit this message to guidance
and counseling personnel, and we urge all concerned to give attention
to ways by which counseling of potential BM SS students can be im 
proved in their locality.
4. Tim e. These recommendations are intended as a program for
today, not for several years in the future. Large parts of the recom
mendations are very sim ilar to emerging programs at various places,
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and portions of the sample courses we outline are patterned after ex
isting ones.
Five or ten years from now the situation will undoubtedly be
different— in high schools, in research, in applications, and in such
adjacent areas as computation. Such differences will necessitate
changes in the mathematics curriculum. A good curriculum can never
be static, and it is our belief that the present proposal should be con
tinually modified to keep up with developments. However, the Panel
envisions that the materials encompassed here will certainly continue
to be an important part of the mathematical education needed by
students in the BM SS areas. It should be emphasized that the recom
mendations are minim al in nature.
5. F le x ib ility . It must be pointed out that the outlines presented in
this booklet are course guides. T h e Panel is convinced that courses
embodying the spirit and general nature of the outlines are appropriate
for students in the BM SS areas. In order to make its recommendations
more meaningful and better understood, the Panel has presented
suitable outlines for the suggested courses. T h e phrase “ a course”
refers to a three semester-hour presentation of the subject matter
described, but appropriate adjustments can easily be made for other
curricular arrangements. Although we suggest a definite num ber of
lectures for each topic in our course outlines, these are intended only
to serve as approxim ate guides and to indicate the relative weights we
would assign to different topics in a course.
T h e Panel does not intend to convey the notion that only those
topics included in the outlines are appropriate, or that the order of
presentation must be rigidly fixed to conform to the outlines. Every
one recognizes that certain aspects of mathematics are of a sequential
nature and do not permit an interchange in the order of presentation
of topics. However, there must be available considerable flexibility to
allow for variations in the quality of students and in the taste of
instructors.
6. A udience. These recommendations are intended as a means of
communication from CU PM to departments of mathematics. Despite
the fact that many of the disciplines in the BM SS area are represented
on the Panel, and that leaders in these fields are being consulted, the
Panel does not believe that it is the function of a committee of the
Mathematical Association of America to exert pressure on other de
partments to adopt requirements for their majors. We hope that these
disciplines give serious consideration to the recommendations. CU PM ,
through members of its Panels, members of the CU PM Consultants
Bureau, and officers of the Central Office, stands ready to cooperate
and consult with faculties that are attem pting to improve the mathe-
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matical competence of their students. Cooperation and coordination
among mathematics, biology, management, and social science faculties
is necessary, and may lead to course changes in all fields.
7. C lien te le . T h e suggested courses are recommended for prospec
tive graduate students in the BMSS area. In addition, students who will
term inate their education with the bachelor’s degree, b ut who will have
completed a strong major and intend to do serious work in their area
of interest, should be encouraged to complete the recommended pro
gram of study.
T he Panel recognizes that, at the present time, very few graduate
students in the BMSS area possess a background in mathematics
equivalent to the material recommended here. T h e responsibility for
this deficiency must be shared by those departments of mathematics
which have failed to make such a program available and by subject
m atter departments in the BMSS area which have not required or
encouraged their students to complete such a program. Thus, for the
present, the Panel suggests that graduate students be perm itted to
enroll in the recommended courses for graduate credit.
8. M o tiv a tio n . Beginning students in the BMSS areas may be u n 
aware of the spectrum of application of mathematics in their areas of
study. Therefore, proper motivation is crucial. Applications should
be introduced early and often. W hether topics in mathematics are
fully developed and immediately followed by applications or, alter
natively, possible applications are introduced initially in order to
motivate the development of the mathematics, is a m atter of taste. T h e
Panel recognizes the pedagogical value of both methods and prefers a
m ixture of both approaches. Some work with models should be woven
into each of the courses.
9. R i g o r a n d P recisio n . It is necessary that BMSS students learn
correct and precise definitions of concepts and statements of theorems.
Such precise knowledge is far more im portant for these students than
techniques, since techniques cannot be used to substitute for under
standing. Thus, a student cannot understand the relation between the
economic concepts of cost and marginal cost unless he knows the precise
definitions of basic calculus. O n the other hand, rigorous proofs are
not crucial for BMSS students. Full details are usually easy to give in
the finite case, but plausibility arguments are often sufficient for the
continuous case. Rigor for the continuous case can come, if ever, in
advanced calculus.
T he recommendations fall into three parts: (1) a basic four-course,
two-year sequence for BMSS students; (2) a two-course probability
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and statistics sequence; (3) comments on more advanced courses that
serve as electives. CU PM is convinced that the requirem ent of six
courses (the basic sequence plus the probability and statistics se
quence) is m inim al for future graduate students in the BM SS areas.
T h e Panel recognizes that subject-matter requirements for premed
ical students may not allow sufficient time for the six-course sequence.
It also recognizes that some students planning to do graduate work
term inating at the M aster’s degree (e.g., the terminal M .B.A. degree)
may not need all six courses. In the near future, the Panel hopes to
consult with BM SS area specialists to determine which and how many
of these prescribed courses can reasonably become a basic required
sequence for such students. We hasten to add, however, that for those
premedical students planning a career in medical research, or for those
BM SS students planning a M aster’s degree program in certain special
areas (as, for example, in an M .B.A. program with emphasis on com
puters, statistics, operations research, and management science), serious
consideration should be given to requiring the full six courses.

The basic sequence
We list below the subdivisions of the basic sequence of four courses.
It is assumed that there is time for approximately 39 lectures in each
course. A list of topics, with a suggested num ber of lectures for each
topic, is given under each subdivision. Naturally, these recommenda
tions merely outline one possible arrangement for such courses. T h e
same goals can be achieved in many other ways.
Each m ajor subdivision is followed by a list of comments. These
are designed to bring out the philosophy we recommend to courseplanners.
Students in BM SS areas clearly need a selection of topics quite
different from the traditional analytic geometry and calculus. T o high
light this need, an oversimplified view of problems attacked by mathe
matical methods is presented in the accompanying figure. Most of the
mathematics traditionally taught deals with problems that fall into one
cell of this table, whereas problems in the other cells are also of current
and evergrowing importance in all applications of mathematics, includ
ing those of the BM SS areas.

Deterministic

Stochastic

Few variables

I Organized
Sim plicity

III Organized
Complexity

Many variables

II Disorganized
Sim plicity

IV Disorganized
Complexity
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Area I includes the traditional undergraduate analytic geometry,
calculus sequence, along with difference and differential equations.
Area II includes elementary probability and statistics. Area III in
cludes linear algebra and many variable advanced calculus. Area IV
includes complex stochastic models. High speed computers play an
important role in all areas, especially in areas III and IV.
T h e two-year sequence proposed here allocates, in order, about 45% ,
25% , 25% , and 5% of its time to these four areas. T h e recommended
unit on com puting is in addition to the two-year sequence, and is not
included in this allocation.
T h e basic sequence is designed to cover the ideas most important to
BM SS students from probability theory, linear algebra, and analysis.
T h e division between the first and second year was made with two
m ajor considerations in mind: First of all, students should be enabled
to take a more significant statistics course with the first year of the
sequence as prerequisite. Second, since many students may fail to elect
the second year, the first year m ust be a meaningful unit in itself. For
this reason, the statistics course is designed so that the first semester
can be taught after one year of the basic sequence.
A comment is in order to explain the inclusion of a course in
probability theory in the basic sequence in addition to the third year
course in probability and statistics. Whereas the importance of sta
tistics in the BM SS areas has long been recognized, BM SS students
generally have to settle for an oversimplified statistics course. T h e
early introduction of probability theory together with calculus should
make it possible to teach a more sophisticated statistics course.
Probability theory, on its own right, has also acquired an im portant
place in the BM SS fields. Stochastic models are proving useful in the
biological and social sciences. T h e theory of games, queueing theory,
stochastic programming, and other scheduling techniques are important
planning devices in the management sciences. Sim ulation of various
probabilistic processes, by means of computers, promises to play a key
role in all BM SS fields. Since all problems concerning human beings
involve a strong element of uncertainty, probability theory has been
assigned a basic place in the course sequence.
We feel it is reasonable to expect many mathematics departments to
offer such a basic sequence for BM SS students. B ut it would not be
reasonable to expect several specialized sequences within the BM SS
area. N or would such specialized sequences be desirable, since students
freely switch from one specialty to another during their undergraduate
years.
T h e F ir s t Y e a r

T h e first year course sequence serves as an introduction to the basic
ideas of calculus and probability theory, two branches of mathematics
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most useful in the BM SS areas. T he courses outlined below combine
the teaching of calculus with probability theory. Considerable economy
of effort can be achieved in this manner, and probability theory, instead
of physical science applications, can be used to motivate the calculus.
In the outline a full course in calculus is sandwiched between two
half courses in probability. However, a closer integration of these
topics may prove pedagogically sounder. (See 3 (ii) .)
It is recognized that many colleges will find it easier to teach a
semester of calculus followed by a semester of probability. If this is
done, it is important to observe that the semester of calculus here
proposed differs significantly from the first semester of a traditional
calculus sequence. Care should also be taken to advise students to
follow the calculus course with a semester course in probability.
We list the topics of the first year under three m ajor subdivisions.
1. Probability (Finite sam ple spaces)
We recommend approxim ately 20 lectures in
finite probability to cover the following topics:
(a) Sample space of an experiment, events— treatment using set
notation and operations, providing an intuitive understanding of
randomness and uncertainty. (4)
(b) Definition of probability of an event via assignment of weights
to unit subsets of a sample space, probability as a set function, simple
theorems on probability, the special case of equiprobable measure, and
counting problems. Both the relative frequency and subjective inter
pretations of probability should be discussed early. (3)
(c) Conditional probability, composite experiments, Bayes’ formula,
independent events and independent trials. (3)
(d) Hypergeometric and binomial probabilities, sam pling with and
without replacement. (3)
(e) Random variables as functions on sample spaces, probability
distribution, mathematical expectation, mean, variance and standard
deviation, standardized variable, law of large numbers. (5)
(f) Independence of random variables, sums of random variables,
mean and variance of sums, the sample mean. (2)
R ecom m endation:

Discussion

(i) We assume that it will be both necessary and desirable to review
the elements of sets when treating topic (a), and to review the notion
of a function when treating topic (e).
(ii) We believe it is important to develop the notion of probability
as a nonnegative, additive set function following the definition based
on the assignment of weights to simple subsets of the sample space.
T h is is especially important to pave the way for the later introduction
of probability on nonfinite sample spaces.
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(iii) In topics (d) and (f) one should take the opportunity to intro
duce informally some examples of statistical inference.
(iv) T h e use of flow diagrams, as in Kemeny et al., F in ite M athe
matics W ith Business A pplications (Prentice H all, Inc., 1962) is strongly
recommended to clarify points for the student and to introduce him
to this important device. For example, a student who understands
the flow diagrams for the computation of E (X 2) and for [E(X)]2 is not
likely to confuse the mean square and the square mean.
(v) Throughout, the student should perform and analyze simple
random physical experiments designed to illustrate the material and
to give personal experience with variability. Coins, cards, dice, tele
phone books, almanacs, and random numbers offer readily available
equipment.

2. Differential and integral calculus (Functions of one variable)
R ecom m endations: We recommend approximately 39 lectures in
calculus to cover the following topics:
(a) Lim its and derivatives, differentiation of algebraic functions
(power function, sum, product and quotient formulas, chain rule,
im plicit differentiation), higher derivatives, T aylor’s formula with
remainder, analogies with the difference calculus. (12)
(b) Increasing and decreasing functions, extrema of a function,
graphs of equations and inequalities, emphasis on end-point extrema.

(6)
(c) Definite integral, fundamental theorem of the calculus, areas by
integration, Simpson’s rule. (6)
(d) Introduction to power functions, exponential and logarithmic
functions, their derivatives and integrals. (6)
(e) Integration by parts and by change of variable. (2)
(f) Infinite sequences and series, improper integrals, power series,
approxim ations by convergence. (7)
Discussion

(i) Functions should be defined and illustrated in a num ber of
different ways— as a mapping, as a set of ordered pairs, etc. One
common use that these students will have for functions will be for
those defined by computer programs. Here the illustration is particu
larly good, since the function is the program deck, the argument(s) of
the function the data card(s), and the value(s) of the function the out
put card (s). Both continuous and discontinuous and differentiable and
nondifferentiable functions should be illustrated. Various range and
domain sets should be considered, including some that are nonnumerical.
(ii) We believe it important to emphasize that the finite problems
and formulations of the difference calculus are fundamental and closer
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to reality than the continuous models of the differential calculus. T he
student should understand that one often introduces a continuous
model in an attem pt to make more mathematically tractable a prob
lem that is more naturally formulated in discrete form.
(iii) T he fundamental theorem of calculus should be applied in a
variety of fields.
(iv) In emphasizing end-point extrema in topic (b) we think it well
to introduce a simple linear programming problem in two variables.
This supplies an im portant context for graphing linear inequalities
and also reinforces the idea of extrema occurring at the boundary.
(v) We recommend the use of flow diagrams throughout this u n it as
a pedagogic device.
(vi) T h e topics we include in the calculus u n it are those essential
for the introduction to continuous and discrete probability in the unit
to follow. It is for this reason that we postpone trigonometric func
tions to the second year and bring such topics as listed in (e) and (f)
forward to the first year.
(vii) In teaching the techniques of integration we recommend that
the student be taught to use integral tables rather than to derive parts
of such a table. For this reason, only two fundamental techniques
are recommended in (e). A computer is much better at techniques of
integration than a student can ever be, and time thus saved can be
devoted to obtaining a better understanding of the meaning of inte
gration.
3. Probability (Infinite sample spaces. Discrete and continuous)
R e c o m m e n d a tio n : We recommend approximately 19 lectures on
probability to cover the following topics:
(a) T h e notion of probability of events extended to experiments
whose sample spaces are countably infinite or are intervals of real
numbers, probability as a set function. (2)
(b) Density and distribution functions of random variables. (3)
(c) Expectations as sums of infinite series or as integrals. (2)
(d) Discrete distributions such as the geometric, Poisson, and nega
tive binomial; continuous distributions such as uniform, exponential,
and normal. (8)
(e) Poisson and normal approximations to the binomial distribution,
with informal examples of statistical inference. (4)
D iscussion

(i) In introducing probability here, one should take advantage of
the development of the set function idea in the u nit on finite
probability. (See discussion item (ii) in unit 1 above.)
(ii) Although our listing of topics separates calculus and probability,
we think it wise that these subjects be integrated into a more unified
course. Notions of probability can often be used to advantage, not only
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to supply important examples for calculus techniques, but to motivate
the consideration of calculus topics. T h e relation between density and
distribution functions, for example, is a reformulation of the funda
mental theorem of calculus. T h e notion of mean value of a random
variable can be used to introduce the definite integral, distributions
on countably infinite spaces motivate the development of infinite series,
etc.
(iii) Here, too, flow diagrams can be used to advantage.
(iv) T h e idea of a stochastic process is very important, but it is
postponed until the second year course when difference and differential
equation techniques are available.
(v) T h e topics listed in sections (b) and (c) (density functions and
moments) are fully explored only in the context of section (d) topics,
when particular density and distribution functions are discussed. Some
of the lecture time now assigned to topics (b) and (c) is reserved for
this fuller treatment and can be added to the time allotted to sec
tion (d).
T he S eco n d Y e a r

T h e first course is devoted to linear algebra and related topics, with
applications (topic 4). T h e second course deals with functions of
several variables, complex exponentials, difference and differential
equations (topics 5 and 6). It is also recommended that approximately
thirteen class periods devoted to computation accompany the first
course (topic 7). Preferably the work on computation should be or
ganized as a one-credit-hour course, but it may be included in a fourcredit-hour course during the first semester.
4. L in ear algebra
R ecom m endation: We recommend approximately 39 lectures in
linear algebra and related topics to cover the following:
(a) Vector and m atrix operations with examples from BM SS fields.

(6)
(b) Linear systems of equations, dimension, axiomatic definition of
vector space, constructive solution of linear equations, computation
of inverses. (11)
(c) Linear inequalities, convex sets, introduction to linear program
ming. (6)
(d) Binary relations: equivalance, order (e.g., weak, partial, total),
graphs. Operations on relations. (4)
(e) Invariants, canonical forms, eigenvalues and quadratic forms. (6)
(f) Finite Markov chains. (6)
Discussion

(i)
It is suggested that use of an input-output example could motivate
all the m atrix operations and also emphasize the mathematical im-
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portance of the individual elements in a m atrix in contrast to the
approach exclusively from affine geometry. Linear least squares analysis
offers another example.
(ii) Although vectors are to be introduced in component form, the
axiomatic approach should not be neglected.
(iii) T he constructive approach to linear equations should be carried
out to make contact with the work in computation in Section 7 below.
At least one example (preferably applied and nonsquare) of a set of
10 or more linear equations should be considered, in order that ques
tions of practical computation with such systems can be raised.
(iv) T h e time allotted in topic (c) obviously does not perm it more
than an introduction to linear inequalities and linear programming,
but geometric solutions for two and three dimensions might be feasi
ble. T h e simplex method might well be introduced here.
(v) T h e basic topic under (d) is the development of equivalence
relations in preparation for the equivalence relations on matrices. One
should develop other relations by appropriate modification and exten
sion of the axioms for equivalence or order. Simple examples from
utility theory, communication networks, and measurement theory can
be introduced to illustrate BMSS applications of various types of rela
tions.
(vi) T h e importance of the flow chart as an aid to teaching the
solution of linear equations and linear programming should not be
overlooked.
(vii) Markov chain models serve as an example of a stochastic process
other than the independent processes. These models have already
proved useful in BMSS areas, and some examples should be introduced
in this unit. Moreover, vector and m atrix operations are natural tools
here.
5. Analysis
R e c o m m e n d a t i o n : We recommend approximately 19 lectures in
analysis to cover the following topics:
(a) Functions of several variables, partial derivatives, extreme values
of functions, Lagrangian multipliers, inequality constraints (e.g., the
Kuhn-Tucker theorem). (10)
(b) Complex numbers and exponentials, Euler’s formula, calculus
of trigonometric functions. (9)
D iscussion

(i) We suggest using Euler’s formula to define complex exponen
tials. R ather than proving Euler's formula, we propose motivating it
by use of trigonometric identities. Since complex exponentials are in
troduced for solving differential equations, this treatm ent is actually
theoretically adequate.
(ii) T h e topics in this analysis u n it serve as a review and supplement
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to the introduction to calculus techniques of the first year course.
(iii) T h e treatm ent of the calculus of more than one variable should
be motivated by and centered on optimization problems.
(iv) M ultiple integrals are om itted from this u nit and may be intro
duced in the statistics course as the need arises.
6. Difference and differential equations
R e c o m m e n d a t i o n : We recommend approximately 20 lectures in
difference and differential equations to cover the following topics:
(a) Definition and illustration of difference and differential equa
tions, linear difference and differential equations with constant
coefficients, interpolation procedures for difference equations. (13)
(b) Systems of linear equations. Equivalence of n th order equation
with systems of equations. (4)
(c) Numerical solution of differential equations, iterative m eth
ods. (3)
D iscussion

(i) T he treatm ent of difference and differential equations should
take advantage of the student’s background in linear algebra and should
use handbook techniques. T h e theories for linear difference and
differential equations with constant coefficients should be developed
simultaneously and in parallel.
(ii) Illustrations from BMSS fields should be emphasized in favor
of full mathematical proofs of theorems used.
(iii) T he need for numerical solutions is paramount. This implies
on the one hand that even when explicit solutions are available, there
is still a need for actual function values, and on the other hand that
numerical solutions should be sought when explicit solutions are not
obtainable. T he work on numerical solutions should be based on use
of a digital computer.
(iv) Throughout this entire unit, flow charts should enter as a major
pedagogic device.
7. Com putation
R e c o m m e n d a t i o n : We recommend approximately thirteen periods
of laboratory work in com putation during the first semester of the
second year. This material should be designed to include the ru d i
ments of writing a program in some automatic programming language
and the running of some nontrivial programs on a digital computer.
(a) O rientation and use of flow diagrams. (3)
(b) Teaching of a simple language, such as FO R TR A N or
ALGOL. (3)
(c) Examples such as tabulating a function, problems in probability
theory, solution of linear equations, and numerical solution of calculus
problems, use of random num ber generators. (7)
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D iscussion

(i) It is assumed that a high-speed computer with FO R TRA N ,
ALGOL, or similar compiler is freely available to students. T h e aim
of this work should be a nodding acquaintance with the use of com
puters, as demonstrated by the completion of a few nontrivial pro
grams by each student.
(ii) We recognize that of all the topics under consideration, this
is the one most difficult to staff from regular mathematics departments.
However, there are usually persons associated with other departments
and with laboratories who would be competent, and might even be
eager, to handle the computer instruction. T o include such instruction
as a part of the regular course is desirable but may not be feasible. It
has been decided, therefore, to present the instruction in computation
as a separate course for the following reasons: (1) section sizes desirable
for com puter instruction may be different from those for the regular
course; (2) most teachers prefer to have undivided responsibility for
their courses; (3) some colleges may not have computers available and
may have to omit this part of the program; (4) separation gives greater
flexibility in use of other plans for computer instruction, for example,
concentrated evening programs over a shorter time period.
(iii) We wish to emphasize the availability of programmed materials
for teaching some of the routine details of com puter programming.
(iv) Some schools may also wish to have a one-credit hour models
seminar during the second semester, in which representatives of the
several BMSS fields would present models illustrating basic uses of
mathematics in their fields. In addition to illustrating a variety of
cases in which mathematical models are applicable, the seminar should
give a feeling for approximations. Approximations are sometimes made
when constructing a model—for instance the use of axioms that do not
exactly fit the real situation. A nother type of approxim ation is made
when the first few terms of a Taylor’s series are used to approximate
a function. BMSS students will need to become acquainted with both
kinds of approximations.

T he probability and statistics sequence
T h e sequence outlined below is to be covered in two semesters. It
offers considerable flexibility in its relations with the two-year BMSS
basic mathematics sequence. One possibility is for a student to take
the first year of the BMSS mathematics program and follow it with the
first semester of this two-semester sequence in Probability and Statistics.
T h e student would then have as much solid grounding in statistical
inference as is possible in a three-semester mathematics sequence—in
deed, nearly as much as is contained in a full standard calculus
sequence plus a semester of probability and statistics.
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T h e two semesters of this sequence can conveniently be taken con
currently with the BM SS second year basic mathematics sequence. T h e
second semester of the Probability and Statistics sequence will add
considerable strength to the student’s algebra, just as the first semester
will reinforce his calculus. Finally, the last topic in the second semester
will take advantage of the work on differential equations in the BM SS
course; though, if taken concurrently, there may need to be some
coordination by the instructors since both topics come at the ends of
their respective courses.
U pon completion of the second semester of the Probability and
Statistics sequence (that is after the total three-year BM SS sequence),
the student’s mathematical capabilities should be both stronger and
broader than with any of the standard programs now offered.
R ecom m endation: We recommend approximately 78 lectures to
cover the following topics:
(a) Integration. Intuitive notion of measure with volume, probabil
ity, mass and other distributions as examples. Riemann-Stieltjes in
tegral and average values over distributions. Distributions with a
density leading to m ultiple integrals; joint density function of several
random variables. T h e density of a conditional distribution and the
conditional mean or regression function. Evaluation of m ultiple inte
grals as repeated integrals with use of transformations of coordinate
system. Examples of volumes, centroids, normalizing constants for
probability densities, probabilities, derivation of distribution of the
sum of two random variables. T h e particular case of the bivariate
normal density to be extensively studied. (See (i) and (ii).) (13)
(b) Moment generating functions. Definition with examples of
binomial, Poisson, normal, and gamma distributions. Moment generat
ing function (m.g.f.) of the sum of two independent random variables.
Idea of moment problem and use of tables of m .g.f.’s. Sums of random
numbers of random variables. (4)
(c) Sequences of random variables. Mean and variance of a sum of
random variables in general case (including correlated variables). Se
quences of distributions, m .g.f.’s and lim iting distributions. Weak
Law of Large Num bers using Chebychev’s Inequality and Central
Lim it Theorem for independent identically distributed random vari
ables, derived from m.g.f. theory. Exam ple— the normal approxim a
tion to the binomial. T h e independence and distribution of the mean
and variance of a sample from the normal distribution. A study of
orthogonal linear combinations of standard independent normal ran
dom variables. (5)
(d) Statistical inference. T h e notion of a point estimator and its
reliability. Intuitively desirable properties of point estimators: close
ness, consistency, efficiency, sufficiency, unbiasedness. Notion of a loss
function and of estimators to minimize the expected loss. Incorpora
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tion of prior knowledge through Bayes’ formula leading to use of
posterior distribution, with and without loss function. The method of
maximum likelihood.
Deciding between hypotheses. “Tea-tasting” example of Fisher and
randomization. Neyman-Pearson Lemma. Tests of hypotheses, the
power of a test and its relation to the design of an experiment. The
likelihood ratio method with the example of contingency tables. Con
sideration of prior knowledge and/or the consequence of the decision
taken. (See (ii) and (iii).) (20)
(e) Relationships in a set of random variables. Generalize by matrix
algebra to n-variate normal; notions of independence, correlation and
regression and prediction in general and for n-variable normal. (4)
(f) Linear Models. A study of the above estimation methods, mainly,
with only minor reference to testing, in the models
(I) Yi = E(y) + ui, E(yi) = Σ β i x ij, ui independent N (O, σ2), and
K

i=l

(II) Yi = Σ βij where the are normal random variables with zero
j=1
mean and various correlations.
Model I is the “regression” model where β1 , . . . , β k and σ2 require
estimation, and the matrix X = (xij) is known. Model II is the “com
ponents of variance” model and, in the simplest cases (which are all
that are treated here), only the variances of the β ’s require estimation.
As an example of Model I, the fitting of a straight line E(y) = β o + β x
is to be treated with comments on how the X’s might be chosen (i) if
one is sure the line is straight and (ii) if one is not. The rank of X
is to be taken to be k < n. The simplicity of the case where X has
orthogonal columns is to be emphasized. This leads naturally to the
analysis of variance and the standard tests. Show that the unweighted
least squares estimators lose efficiency when the ui are not independent
and of equal variance. (10)
(g) Design. With Model I, the design problem is that of making
a good choice of X. Illustrate by the problem of searching for the
optimum of a function of several variables.
The development of Type I models by the intuitive analysis of
variability. Notions of treatment effect, block effect, and of inter
action effects. Design of experiments so that estimators of effects exist
which are uncorrelated and have suitable variances. The analysis of
variance for block-designs and factorials.
Design of social experiments in many variables. The design and con
duct of sample surveys.
Examples of laboratory experiments and of bioassay. (15)
(h) Stochastic processes and review of Markov Chains. Branching
processes (extinction of family names and of genes, for example). IndiK
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cation of more general Markov processes via Poisson, birth, birth and
death processes. Brief discussion of nonstationary processes. Examples
from learning theory and biology. (See (iv).) (7)
Discussion

(i) Approxim ately half of the material in this proposed sequence is
general mathematics, rather than probability or statistics. Much of it
broadens and extends the student’s abilities in calculus and in linear
algebra.
(ii) It is intended that the work on formal tests of hypotheses be
modest, though the student should be exposed to some of the standard
kitchenware such as t-tests, sign test, W ilcoxon two-sample test (some
times called Mann-Whitney). T h e student should understand that
testing statistical hypotheses does not represent a m ajor portion of a
statistician’s work, and, indeed, that the method is a rather primitive
tool for the analysis of data and decision making.
(iii) Throughout, it is intended to weave a running example to aid
the discussion of decision theory for two action decisions. By consider
ing the example with and without loss functions, with and without
prior distributions, and with and without the possibility of further
sampling, the interconnection between decision theory and notions of
testing hypotheses are to be brought out. By leaning more toward a de
cision-theoretic than a testing-hypotheses attitude, the course more
readily prepares students for the theory and philosophy of economics
and management.
(iv) For classes containing mostly economics majors, the section on
design might be somewhat reduced and the section on stochastic
processes omitted so that a section “ Economic T im e Series” could be
inserted. Such a section would have two components: simultaneous
regression equations and stationary normal processes. Sim ilar appro
priate revisions are possible for classes composed largely of psychology
majors, or of biology majors, and so on.
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